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ABSTRACT 

The economic and o p e r a t i o n a l  performance of t h r e e  c l a s s e s  of 
l o b s t e r  f i s h i n g  v e s s e l s  i n  t h e  Northwestern Hawaiian I s l a n d s  was 
examined. Operat ional  information came from logbook ca t ch  and 
e f f o r t  d a t a  r e q u i r e d  by l a w  s i n c e  t h e  f i s h e r y  came under Fede ra l  
management i n  1983. Economic information,  w i th  emphasis on cos t -  
earnings d a t a ,  was supp l i ed  by 1 2  v e s s e l s  a c t i v e  during t h e  1985 
and 1986 seasons.  Only t h e  C l a s s  11, midsized v e s s e l s  were 
c l e a r l y  p r o f i t a b l e ,  whereas t h e  l a r g e r  Class  I v e s s e l s  faced a 
v a r i e t y  of c o s t  c o n s t r a i n t s ,  and t h e  Class  I11 v e s s e l s  faced a 
number of o p e r a t i o n a l  problems. Return on investment was e s t i -  
mated t o  be -4.0, 36.0, and -8.5% oa Classes  1-111, r e s p e c t i v e l y .  
S e n s i t i v i t y  a n a l y s i s  i n d i c a t e d  s e v e r a l  f a c t o r s  can s i g n i f i c a n t l y  
a f f e c t  n e t  r e t u r n s ;  however, t h e  mid-1987 c o n d i t i o n s  i n  t h e  
f i s h e r y  appeared t o  have had a balanced e f f e c t  on v e s s e l  r e t u r n s .  
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INTRODUCTION 

During t h e  l a s t  4 y r  (1983-86). t h e  l o b s t e r  f i s h e r y  i n  t h e  Northwestern 
Hawaiian I s l a n d s  (NWHI) (Fig. 1) h a s  expanded i n t o  one of H a w a i i ' s  most 
important commercial f i s h e r i e s .  Approximately 1,000 metric t o n s  ( t )  of 
lobster--worth over  $6 m i l l i o n  i n  ex-vessel revenue--were caught i n  1986 
(Clarke e t  a l .  1987 l ) .  Spiny l o b s t e r ,  Panu l i rus  marginatus,  and t h e  common 
s l i p p e r  l o b s t e r ,  S c y l l a r i d e s  squammosus, have been t h e  t a r g e t s  of t h i s  t r a p  
f i s h e r y .  The f i s h e r y  has been under Federal  management through t h e  Spiny 
Lobster Fishery Management P lan  (FMP) implemented i n  March 1983 (Western 
P a c i f i c  Regional Fishery Management Council 19832 1. Regulat ion i s  based on 
b i o l o g i c a l  c r i t e r i a  ad jus t ed  f o r  commercial o p e r a t i n g  f e a s i b i l i t y .  However, 
conclusions on t h e  n a t u r a l  s t a t e  of t h e  l o b s t e r  s t o c k s  are complicated by a 
number of changes i n  f i s h i n g  o p e r a t i o n s  over  t h e  cour se  of t h e  f i s h e r y .  

One p a r t i c u l a r  problem has been t h e  r a p i d  t u r n o v e r  of vessels p a r t i c -  
i p a t i n g  i n  t h e  NWHI l o b s t e r  f i s h e r y .  This  may be exp la ined  by t h e  high 
ex-vessel p r i c e  f o r  l o b s t e r  t a i l s  and t h e  r e s u l t i n g  appearance of high 
p r o f i t a b i l i t y ,  both of which promote entry i n t o  t h e  f l e e t ,  and by t h e  o f t e n  
equal ly  high c o s t s  of e n t e r i n g  and s t a y i n g  i n  t h e  f i s h e r y ,  which o f t e n  cause 
exit from t h e  f l e e t .  Only one c l a s s  of v e s s e l s ,  t h e  Class 11, midsized, 
high capac i ty  v e s s e l s ,  i s  c l e a r l y  p r o f i t a b l e ,  whereas t h e  l a r g e r ,  Class I 
v e s s e l s  have f aced  a v a r i e t y  of c o s t  c o n s t r a i n t s ,  and t h e  lower capac i ty ,  
Class  I11 vessels have f aced  a number of o p e r a t i o n a l  problems. 

This  study was undertaken t o  ana lyze  t h e  economic performance of com- 
mercial  l o b s t e r  f i s h i n g  vessels o p e r a t i n g  i n  t h e  NWHI. This  r e p o r t ,  which 
is  t h e  t h i r d  i n  a coope ra t ive  r e s e a r c h  p r o j e c t  on t h e  economics of commer- 
c i a l  l o b s t e r  t r a p p i n g  i n  t h e  NWHI, d e s c r i b e s  t h e  f l e e t ,  reviews f i s h i n g  
ope ra t ions ,  and p r e s e n t s  c o s t  and income in fo rma t ion  on t h r e e  c l a s s e s  of 
NWHI commercial l o b s t e r  f i s h i n g  v e s s e l s  a c t i v e  i n  1983-86. The economic 
a n a l y s i s  of t h i s  r e p o r t  c o n c e n t r a t e s  on t h e  behavior  of t h e  f l e e t  i n  1985 
and 1986. 

The agenc ie s  cooperat ing i n  t h i s  s tudy are t h e  Southwest F i s h e r i e s  
Center Honolulu Laboratory,  Nat ional  Marine F i s h e r i e s  Se rv ice  (NMFS) * NOAA; 
t h e  Department of A g r i c u l t u r a l  and Resource Economics of t h e  Un ive r s i ty  of 
H a w a i i ;  and t h e  Western P a c i f i c  Regional Fishery Management Council. The 
f i r s t  two r e p o r t s  i n  t h i s  p r o j e c t  considered t h e  o p e r a t i n g  p a t t e r n s  of t h e  
NWHI l o b s t e r  f l e e t  and t h e  market ing p r a c t i c e s  of t h e  i n d u s t r y  (Gates  and 

NOTE: Most v a l u e s  a r e  expressed i n  Engl ish u n i t s ,  i.e., pounds, 
ga l lons ,  and f e e t ,  which are t h e  i n d u s t r y  s tandard.  

'Clarke, R. P., P. A. Milone, and H. E. Witham. 1987. Annual r e p o r t  
of t h e  1986 western P a c i f i c  l o b s t e r  f i s h e r y .  Southwest Fish.  Cent. Honolulu 
Lab., N a t l .  Mar. Fish. Serv., N O M ,  Honolulu, H I  96822-2396. Southwest Fish. 
Cent. Admin. Rep. H-87-6, 47 p. 

2Western P a c i f i c  Regional F i she ry  Management Council. 1983. F ina l  
combined f i s h e r y  management plan,  environmental impact s ta tement ,  r egu la to ry  
a n a l y s i s  and d r a f t  r e g u l a t i o n  f o r  t h e  spiny l o b s t e r  f i s h e r i e s  of t h e  western 
P a c i f i c  region, Honolulu, H a w a i i .  
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Samples 1986; Samples and Gates 1987"). The f o u r t h  r e p o r t  i s  devoted t o  
t h e  economics of l imi t ed  e n t r y  i n  t h e  NWHI l o b s t e r  f i s h e r y  (Samples and 
Sproul 19875) .  

VESSEL CLASSES 

Throughout t h i s  a n a l y s i s  t h e  NWHI l o b s t e r  f i s h i n g  f l e e t  was sepa ra t ed  
i n t o  t h r e e  c l a s s e s  (Table  1 ) .  
c r i t e r i a :  v e s s e l  s i z e  ( o v e r a l l  l e n g t h )  and v e s s e l  ope ra t ions  (average  number 
of t r a p s  f i s h e d )  (Table  2 ) .  
t h e  o the r  vessel  c l a s s e s  by t h e i r  l a r g e  s i z e ,  and Class I1 vessels a r e  
d i f f e r e n t i a t e d  from Class  I11 v e s s e l s  by t h e  i n t e n s i t y  of t h e i r  f i s h i n g  
ope ra t ions  ( i . e . ,  t h e  number o f  t r a p s  f i s h e d )  (F ig .  21 ,  a f e a t u r e  t h a t  may 
include i n t a n g i b l e  e lements ,  s p e c i f i c a l l y  t h e  c h a r a c t e r i s t i c s  o f  t h e  c a p t a i n  

C l a s s i f i c a t i o n  was based on two major  

Class I v e s s e l s  a r e  e a s i l y  d i f f e r e n t i a t e d  from 

Table 1.--Vessel c l a s s  composition o f  t h e  l o b s t e r  
f l e e t  i n  t h e  Northwestern Hawaiian I s l a n d s  ("I), 
1983-86. Only vessels  t h a t  had pe rmi t s  and t h a t  
a c t u a l l y  f i s h e d  i n  t h e  NWHI a r e  inc luded .  

No. of v e s s e l s  by year  

C las s  1983 1984 1985 1986 

I 
I1 

I11 
0 

Total  

0 2 4 5 
2 3 3 3 
1 4 5 7 
1 2 -  4 1 
4 11 16 16 

3Gates, P. D. and K. C .  Samples. 1986. Dynamics of f l e e t  composition 
and v e s s e l  f i s h i n g  p a t t e r n s  i n  t h e  Northwestern Hawaiian I s l a n d s  commercial 
l o b s t e r  f i s h e r y :  1983-86. Natl .  Mar. F ish .  Serv. ,  NOAA, Honolulu,  H I  
96822-2396. Southwest F i s h .  Cent .  Admin. Rep. H-86-17C, 32  p. 

'Samples, K .  C . ,  and P.  D. Gates .  
ou t look  for Northwestern Hawaiian I s l ands  sp iny  and s l i p p e r  l o b s t e r s .  
Natl. Mar. Fish .  Serv. ,  NOAA, Honolulu,  H I  96822-2396. Southwest Fish.  
Cent. Admin, Rep. H-87-4C, 33 p .  

1987. P o t e n t i a l  g a i n s  i n  f l e e t  
prof i t a b i l i t y  from l i m i t i n g  e n t r y  i n t o  t h e  Northwestern Hawaiian I s l a n d  
commercial l o b s t e r  t r a p  f i s h e r y .  Natl. Mar. F i sh .  Serv. ,  NOAA, Honolulu,  
H I  96822-2396. 

1987. Market s i t u a t i o n  and 

'Samples, K. C., and J. T. Sproul .  

Southwest F i s h ,  Cent .  Admin. Rep. H-87-17C, 30 p.  
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Table 2.--Physical and o p e r a t i o n a l  c h a r a c t e r i s t i c s  of t h e  
l o b s t e r  f l e e t  and v e s s e l  c l a s s e s  in t h e  Northwestern Hawaiian 
I s l a n d s ,  1985-86. Data a r e  means u n l e s s  s t a t e d  o therwise ;  
ranges a r e  i n  parentheses .  

F l ee t  
C h a r a c t e r i s t i c s  average Class  I Class I1 Class  I11 

Phy s i c a  1 

Vessel length  90 115 73 72 
( f t )  N = 1 7  N - 7  N = 3  N = 7  

( 99-1 7 5)  (62-88) (63-86 

Fuel capac i ty  18,667 3 1,400 14,200 11,500 
( g a l )  N = 15  I a = 5  " 3  N = 7  

(25,000-40,000) (6,000-30,000) (6,500-15,000) 

Hul l  age ( y r )  10.8 9.5 11 .o 11.2 
N = 10 N = 2  N = 3  N = 5  

Cruis ing speed 7.9 7.8 8.3 7.8 
(kn) N = 14 N = 5  N = 3  N = 6  

Horsepower 53 0 7 50 370 380 
N = 17 N = 7  N - 3  N = 7  

(500-1,400) (250-530) (235-520) 

Wood-f i b e r g l a s s  (%)  24 0 
S t e e l  (X I  76 100 

N = 1 7  N = 7  

66 
33 

N = 3  

29 
7 1  

N = 7  

Ope rat iona 1 

Crew (No.) 6.4 7.6 6.8 5.2 
N = 17 N = 7  N - 3  N = 7  

(6 .O-9 .O) ( 5 .O-9 .O) (4.0-6 .O) 

Traps (No.)/d 
630 80 0 7 26 423 

N = 1 7  N = 7  N = 3  N = 7  
(6  54-1,089) (6  10-820) ( 3 64-499) 

Maximum t r a p s  
( No. / d 779 93 5 880 580 

N = 1 7  N = 7  N = 3  N -  7 
(700-1,200) (720-1,016) (500-670) 

Tr ips  (No.)/yr 4.6 4.4 4.3 4.9 
N = 1 7  N = 7  N = 3  N =  7 

(3-6 1 ( 2-71 (3-13) 
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Figure  2.--Fleet c l a s s  c h a r a c t e r i s t i c s ,  1985-86. 

and crew. These two c r i t e r i a  were s e l e c t e d  because of t h e i r  i nhe ren t  r e l a -  
t i o n s h i p  t o  v e s s e l  c o s t s  and revenue c h a r a c t e r i s t i c s .  The p h y s i c a l  s i z e  of 
t he  v e s s e l  gene ra l ly  p lays  a key r o l e  i n  i t s  c o s t  s t r u c t u r e ,  but  ope ra t ing  
c h a r a c t e r i s t i c s  p l ay  a more important r o l e  i n  determining revenue charac te r -  
i s t i c s .  Only v e s s e l s  t h a t  a c t i v e l y  f i shed  i n  t h e  NWHI were considered.  
Vessels t h a t  had permi ts  bu t  f a i l e d  t o  f i s h  were not  included.  Of t h e  ves- 
s e l s  t h a t  f i shed  during 1985 o r  1986, 1 7  could be p h y s i c a l l y  ca t egor i zed  a s  
belonging t o  Classes  1-111, and 4 could not  be c l a s s i f i e d  because of t h e i r  
sporadic  p a r t i c i p a t i o n  i n  the  f i s h e r y  (from an o p e r a t i o n a l  s t andpo in t ) .  
a r e  i d e n t i f i e d  a s  Class 0 v e s s e l s  and a r e  omit ted from most of t h e  ana lys i s .  

Class I v e s s e l s  (1985-86 f l e e t )  averaged 115 f t  o v e r a l l ,  had an average 

They 

f u e l  capac i ty  of 31,400 g a l ,  and were powered wi th  750 hp ( inc ludes  only  
engine horsepower; does not  i nc lude  a u x i l i a r i e s  and g e n e r a t o r s ) .  A l l  t he se  
v e s s e l s  were s t ee l -hu l l ed .  Their  average maximum number of t r aps  f i s h e d  w a s  
935 ( t r a p s  f i shed  meaning t r a p s  hau led ) ,  while  t h e i r  average number per  day 
w a s  800. Class  I v e s s e l s  c a r r i e d  s i x  t o  n ine  crew members, inc luding  t h e  
cap ta in .  These v e s s e l s  were p r i m a r i l y  converted P a c i f i c  Northwest o r  Bering 
Sea c rab  v e s s e l s  (F ig .  3 ) ,  and many underwent ex tens ive  r e f i t t i n g  f o r  t h e  
NWHI l o b s t e r  f i s h e r y .  
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Class I 

Figure 3.--Drawing o f  a t y p i c a l  Class I vesse l .  

Class I1 v e s s e l s  (1985-86 f l e e t )  averaged 73 f t  o v e r a l l ,  w i t h  a f u e l  
capac i ty  of 14.200 g a l  and 370 hp. One v e s s e l  was s teel-hul led.  and two 
were composed of f i b e r g l a s s  and wood. The average m a x i m u m  number of t r a p s  
f i s h e d  w a s  880 w h i l e  t h e  average w a s  726. 
nine crew members, 
t r o l l i n g .  shrimping. o r  l o b s t e r i n g  (Fig. 4). 

Class I1 vessels c a r r i e d  f i v e  t o  
The vessels i n  t h i s  c l a s s  o r i g i n a l l y  were cons t ruc t ed  f o r  

Class I11 v e s s e l s  (1985-86 f l e e t )  were s imilar  t o  Class I1 vessels i n  
overall l e n g t h  (mean. 7 2  f t )  and horsepcwer (mean. 380 hp) b u t  had a laver 
f u e l  capaci ty  (11.500 ga l ) .  Most of t h e  v e s s e l s  are s t ee l -hu l l ed ,  but  not 
a l l .  The average maximum number of t r a p s  f i s h e d  w a s  580. but  t h e  average 
number per  day w a s  only 423. Class I11 vessels c a r r i e d  fou r  t o  s i x  crew 
members. These v e s s e l s  can be c h a r a c t e r i z e d  as small w e s t  c o a s t  draggers,  
pot  vessels, o r  t r o l l e r s .  Some Class I11 v e s s e l s  underwent e x t e n s i v e  r e f i t -  
t i n g  f o r  t h i s  f i she ry .  They have t h e  same b a s i c  c o n f i g u r a t i o n  as t h e  Class 
I1 vessels (Fig. 4). 



7 

Class I1 and 111 

70 feet \ 

Figure 4.--Drawings of t y p i c a l  Class  I1 and Class  111 v e s s e l s .  

Turnover of p a r t i c i p a t i o n  i n  t h e  f i s h e r y  s i n c e  Federal  management began 
There were 6 5  i n d i v i d u a l l y  l icensed  i n  1983 has  been s u b s t a n t i a l  (Tab le  3 ) .  

v e s s e l s  over  t he  pe r iod ,  but  on ly  24 v e s s e l s  a c t u a l l y  f i shed .  Of these ,  
seven f i s h e d  only exper imenta l ly  o r  i n t e r m i t t e n t l y .  Table 3 p r e s e n t s  
information on e n t r y ,  p a r t i c i p a t i o n ,  and e x i t  of a l l  v e s s e l s  t h a t  f i shed  
during 1983-87. The number of v e s s e l s  p a r t i c i p a t i n g  i n  t h e  f i s h e r y  s t e a d i l y  
increased  from 4 i n  1983 t o  16 v e s s e l s  i n  1986 (Table  11, but  only 7 v e s s e l s  
t h a t  f i s h e d  dur ing  1983-86 were s t i l l  f i s h i n g  i n  1987. 
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Table 3 .--Entry and e x i t  p a t t e r n s  of i n d i v i d u a l  l o b s t e r  f i s h i n g  
v e s s e l s  i n  t h e  Northwestern Hawaiian I s l a n d s  (NWHI), 1983-87. 
Vessels a r e  coded f o r  purposes  of c o n f i d e n t i a l i t y .  

En t ry  and e x i t  by month 

1983 1984 1985 1986 
Vessel 

code JFMAMJJASOND JFMAMJJASOND JFMAMJJASOND JFMAMJJASOND 1987 

A 
B 
C 

C la s s  I 

xxxxxxxxxxxx XXXXXxxxxXxx 
xxxxxxxxxxxx 

xxxxxxxxxxxx xxxxxxxxxxxx 
xxXXXXxxxx 
xxxxx 

Class I1 

xxxxxxxxxxxx xxxXXXXxxxxx xxxxxxxxxxxx 
xxxxxxxxxxxx xxxxxxxxxxxx xxxXXXXxxxxx 

xxx XXXXXXXXXXXX 

Class  I11 

xxxxxxxxxxxx XXxxxXxxXxxX 
xxxxxx 

xxx 
xx 

xxxxxxxxxxxx 
xxxxxxxxxxxx 
xxxxxxxxxxxx 
xxxxxxxxxxxx 
XXXXXXXXXXXX 
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Class  11 v e s s e l s  had t h e  l o n g e s t  average p a r t i c i p a t i o n  i n  t h e  f i s h e r y ,  
O f  t h e  t h r e e  Class I1 v e s s e l s ,  w i th  an average du ra t ion  of 3 5  mo (F ig .  5 ) .  

two were i n  t h e  f i s h e r y  when it came under Federal  r e g u l a t i o n  i n  March 1983, 
and two v e s s e l s  were s t i l l  a c t i v e  i n  1987. Class  I v e s s e l  p a r t i c i p a t i o n  was 
concentrated du r ing  1985 and 1986, w i th  only one of t h e  v e s s e l s  which f i shed  
during t h e  1983-86 per iod s t i l l  a c t i v e  i n  1987 (midyear) .  
p a t i o n  f o r  Class  I v e s s e l s  was 1 4  mo (F ig .  5 ) .  T h e i r  e n t r y  seems t o  have 
been prompted by problems i n  t h e  Gulf of Alaska and Bering Sea c r a b  f i s h -  
e r i e s .  P a r t i c i p a t i o n  of Class I11 v e s s e l s  has been of mixed d u r a t i o n  and 
averaged 21 mo (F ig .  5 )  ( exc lud ing  v e s s e l s  and p e r i o d s  i n  which l o b s t e r  
f i s h i n g  w a s  experimental  o r  pa t chy) .  
a l r eady  i n  H a w a i i  when they  e n t e r e d  t h e  NWHI l o b s t e r  f i s h e r y .  

Average p a r t i c i -  

A number of Class I11 v e s s e l s  were 
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Figure  5 . - -Par t ic ipa t ion  of t h e  l o b s t e r  f l e e t  i n  t h e  
Northwestern Hawaiian I s l a n d s ,  by c l a s s ,  1983-86. 

VESSEL DESCBIPTIOH 

The commercial f i s h i n g  v e s s e l s  t h a t  p a r t i c i p a t e  i n  t h e  NWHI l o b s t e r  
f i s h e r y  a r e  long-range boa t s .  Th i s  extended f i s h i n g  capac i ty  i s  necessary  
because of t he  long d i s t a n c e s  between t h e  f i s h i n g  grounds and t h e  major 
H a w a i i  p o r t s  (Gates  and Samples foo tno te  3 ) .  
c i e n t  deck space t o  ca r ry  between 500 and 1,200 t r a p s ,  a s  w e l l  a s  onboard 
process ing  and f r e e z i n g  f a c i l i t i e s .  
mandate a f a i r l y  l a r g e  v e s s e l  compared t o  o the r  l o b s t e r  f i s h e r i e s  i n  t h e  
world o r  t o  o t h e r  commercial f i s h e r i e s  i n  Hawaii. Most o f  t h e s e  v e s s e l s  a r e  
from P a c i f i c  Northwest o r  Alaska f i s h e r i e s ,  where weather and o p e r a t i o n a l  
c h a r a c t e r i s t i c s  r e q u i r e  s i m i l a r  conf igu ra t ions .  

Vessels a l s o  must have s u f f i -  

These two o p e r a t i o n a l  requirements  

The t y p i c a l  NWHI l o b s t e r  f i s h i n g  v e s s e l  is  s t e e l - h u l l e d ,  a l though some 
f i b e r g l a s s  and wood v e s s e l s  a l s o  p a r t i c i p a t e  s u c c e s s f u l l y  i n  t h e  f i s h e r y .  
The a f t e rdeck  i s  normally c l e a r  of  o b s t r u c t i o n  t o  a l low f o r  s t a c k i n g  of 
t r a p s  and l i n e .  Many o p e r a t o r s  have b u i l t  a framework around t h e  s tern and 
a f t e rdeck  r a i l i n g  t o  permit h igher  s t ack ing  of t r a p s .  Voids below deck a r e  
converted i n t o  l i n e  b ins  o r  ho lds .  
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Vessels c a r r y  a s  many t r a p s  as can be set and hauled i n  a s i n g l e  day. 
The l o b s t e r  p o t s  now used a r e  c o l l a p s i b l e ,  b l ack ,  p l a s t i c  t r a p s ,  which a r e  
r e l a t i v e l y  l i g h t  and can be e a s i l y  stacked. Gear i s  connected i n t o  s t r i n g s  
of 50-250 t r a p s ,  which are a t t a c h e d  by gangions t o  a groundl ine.  Vessels 
normally f i s h  t o  t h e i r  c a p a c i t y ;  some run as  many a s  20 s t r i n g s  of gear a t  
a time. 

A l l  of t h e  v e s s e l s  have l i n e  h a u l e r s  capable  of handling 318- t o  718- 
inch l i n e  from dep ths  t o  100 fathoms. Some v e s s e l s  have l i n e  c o i l e r s  t o  
reduce hau l ing  time and f a c i l i t a t e  l i n e  s t o r a g e .  The diameter of t h e  
groundline i s  l a r g e l y  dependent on t h e s e  p i e c e s  of equipment. The l i n e  
h a u l e r s  a r e  u s u a l l y  s i t u a t e d  amidship t o  h a u l  t r a p s  from e i t h e r  p o r t  o r  
s t a r b o a r d ,  depending on t h e  l o c a t i o n  of t h e  wheel i n  t h e  wheelhouse. Many 
v e s s e l s  a l s o  have s t e e r i n g  s t a t i o n s ,  which allow t h e  v e s s e l  t o  be con t ro l l ed  
from o u t s i d e  t h e  wheelhouse. Next t o  t h e  l i n e  h a u l e r  normally i s  a t a b l e  or 
bench where t r a p s  a r e  set a f t e r  being hauled aboard.  This  i s  t h e  beginning 
of t he  processing a r e a ,  which a l s o  con ta ins  a t a i l i n g  and deve in ing  s t a t i o n  
and water ba ths  for washing processed t a i l s .  

Many v e s s e l s  have b l a s t  f r e e z e r s  w i th  d a i l y  f r e e z i n g  c a p a c i t i e s  i n  
excess  of 2,500 lb .  The v e s s e l s  a l s o  have f r e e z e r s  t h a t  can hold frozen 
t a i l s  a t  -10' t o  -40'F. These f r e e z e r s  a r e  u s u a l l y  loca t ed  on t h e  deck of 
t h e  l a r g e r  v e s s e l s  and i n  t h e  ho lds  of smaller v e s s e l s .  The ho lds  must be 
large enough t o  c a r r y  b a i t  and s t o r e s  f o r  t r i p s  up t o  90 d. Some of t he  
l a r g e r  v e s s e l s  c a r r y  as much as 80,000 l b  of b a i t .  Fuel c a p a c i t y  i s  a l s o  
dependent on the  o v e r a l l  s i z e  of t h e  v e s s e l .  With t h e  need f o r  s t o r a g e  of 
t r a p s ,  b a i t ,  and processed p r o d u c t s ,  f u e l  i s  o f t e n  t h e  l i m i t i n g  f a c t o r  i n  
t r i p  du ra t ion .  Many v e s s e l s  have watermakers t o  reduce t h e  space r equ i r ed  
f o r  f reshwater  s t o r a g e  and i n c r e a s e  f u e l  c a p a c i t y .  Processing and packing 
l o b s t e r  t a i l s  r e q u i r e  a l a r g e  crew, and most s k i p p e r s  t a k e  as  many crew 
members a s  accommodations w i l l  suppor t .  

DAILY FISHING OPERATIORS 

Most v e s s e l s  ope ra t e  12-16 h /d ,  but  workdays l a s t i n g  18 t o  20 h a r e  
not uncommon on some v e s s e l s ,  and t h e  l abor  i s  r i g o r o u s .  Operat ions usua l ly  
begin each day with crew members removing f rozen  t a i l s  from f r e e z e r s ,  bag- 
ging or boxing them, and t r a n s f e r r i n g  them t o  t h e  hold f o r  s t o r a g e .  On 
average, t h i s  t a k e s  1 h. The v e s s e l  then begins  t o  haul  t h e  gea r  s e t  t h e  
previous day. 
y e a r )  and cont inues f o r  12-14 h. Some v e s s e l s  a l t e r n a t e  hau l ing  and r e s e t -  
t i n g  s t r i n g s  of g e a r ,  whereas o t h e r s  haul  a s  much gear  as deck space  al lows 
be fo re  r e s e t t i n g .  Normally f o u r  crew members a r e  involved i n  hand l ing  t h e  
gear :  two handle l o b s t e r s  and r e b a i t  t r a p s  wh i l e  two handle  t h e  t r a p s  and 
l i n e s .  Most v e s s e l s  p rocess  t h e i r  ca tch  while t h e s e  ope ra t ions  a r e  under 
way, although on sma l l e r  v e s s e l s  p rocess ing  may await r e s e t t i n g  t h e  gear .  
T a i l i n g  and deveining t h e  ca t ch  r e q u i r e s  one o r  two crew members. The day 
usua l ly  ends between 2100 and 0100. Vessels anchor or d r i f t  a t  n i g h t .  

This u s u a l l y  begins  around 0700 (depending on t h e  t i m e  of 

A l l  of t h e  v e s s e l s  p a r t i c i p a t i n g  i n  t h e  NWHI l o b s t e r  f i s h e r y  a r e  f u l l -  
time l o b s t e r  o p e r a t i o n s ,  over 95% of t h e i r  revenue coming from l o b s t e r  
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f i s h i n g .  Many a t t empt s  have been made t o  f i s h  s imultaneously f o r  l o b s t e r  
and bottom f i s h  o r  t r o l l  s p e c i e s  (e.g. ,  t una ,  mahimahi, and wahoo), but 
success i n  t h e  l o b s t e r  f i s h e r y  appa ren t ly  r e q u i r e s  f u l l - t i m e  e f f o r t  during 
i n d i v i d u a l  t r i p s .  Some e f f o r t  has  a l s o  been made t o  f i s h  s e a s o n a l l y  f o r  
d i f f e r e n t  s p e c i e s ,  but t oo  l i t t l e  information i s  a v a i l a b l e  t o  judge t h e  
success  of t h i s  s t r a t e g y .  

ANNUAL VESSEL OPERATIOlJS 

The annual ope ra t ions  of t h e  v e s s e l s  p a r t i c i p a t i n g  i n  t h e  NWHI l o b s t e r  
f i s h e r y  were examined i n  d e t a i l  because of t h e  fundamenta.1 r e l a t i o n s h i p  
between v e s s e l  ope ra t ions  and v a r i a b l e  c o s t s ,  c a t c h ,  and revenue. The time 
t h a t  goes i n t o  gene ra t ing  revenue from l o b s t e r  f i s h i n g  c o n s i s t s  of a number 
of d i f f e r e n t  s t a g e s .  Fishermen a l l o c a t e  t i m e  f o r  p repa r ing  t o  h a r v e s t  
l o b s t e r s  and a c t i v e l y  pursuing them. Although t h e  p r e p a r a t i o n  t ime i s  a 
necessary f a c t o r  be fo re  a c t i v e  p u r s u i t ,  i t  normally does no t  i nvo lve  the  
gene ra t ion  of any revenue. I n  f a c t ,  t h i s  n o n f i s h i n g  t i m e  may be considered 
an investment i n  f u t u r e  income, a time when much more money i s  going out 
than coming i n .  P repa ra t ion  t ime i s  not e x p l i c i t l y  counted as a c o s t  of 
production i n  t h i s  a n a l y s i s ,  bu t  i t  c l e a r l y  s e r v e s  a s  a c o n s t r a i n t  on opera- 
t i o n s  and as a c o n t r i b u t i o n  t o  t h e  ea rn ing  c a p a b i l i t i e s  of t h e  v e s s e l .  The 
t i m e  spent  i n  p r e p a r a t i o n  not on ly  involves  dockside v e s s e l  and gea r  work 
but a l s o  a l l  a s p e c t s  involved w i t h  managing and running a sma l l  bus iness .  

The annual ope ra t ions  of l o b s t e r  v e s s e l s  were t r aced  through t h e  logs  
t h e  fishermen submit t o  t h e  NMFS a t  t h e  completion of each f i s h i n g  t r i p .  
These logs  (Dai ly  Lobster Catch p e r  S t a t i s t i c a l  Area Form) are  a d a i l y  
accounting of l o b s t e r  ca t ch  and f i s h i n g  e f f o r t .  The normal o p e r a t i o n  of 
t he  l o b s t e r  v e s s e l  involves  s e t t i n g  and haul ing t r a p s  every day; t h e r e f o r e ,  
t h e  v e s s e l  normally i n d i c a t e s  a c a t c h  every day. 

Most o p e r a t i o n a l  d a t a  i n  t h i s  r e p o r t  a r e  on an "annualized" b a s i s :  The 
o r i g i n a l  logbook d a t a  base w a s  modified t o  account f o r  t r i p  a c t i v i t y  i n  , 

which v e s s e l s  r e t u r n e d  e a r l y  because of breakdown o r  o t h e r  anomaly, and t o  
a d j u s t  f o r  v e s s e l s  e n t e r i n g  t h e  f i s h e r y  a f t e r  t h e  beginning of t h e  year o r  
l eav ing  t h e  f i s h e r y  be fo re  t h e  end of t h e  year .  
d i f f e r e n c e  i n  average o r  f l e e t w i d e  v a l u e s  i n  t h e  a d j u s t e d  ( annua l i zed )  and 
unadjusted modes. 

There i s  e s s e n t i a l l y  no 

The annual ized s t a t i s t i c s  a r e  based on t h e  1983-86 l o b s t e r  f i s h i n g  

Tr ip  o p e r a t i o n s  and revenue d a t a  a r e  
seasons and are ca t egor i zed  by v e s s e l  class. A l o b s t e r  season i s  a calendar  
year (C la rke  e t  a l .  foo tno te  1 ) .  
compiled from t h e  d a i l y  logbook r e p o r t s  mentioned e a r l i e r  and from t h e  t r i p  
revenue r e p o r t s  a l s o  r e q u i r e d  under t h e  FMP. T r i p  d u r a t i o n  and a c t i v i t i e s  
a r e  c a l c u l a t e d  from information ob ta ined  from pe r sona l  i n t e rv i ews  on d a t e s  
of d e p a r t u r e  and a r r i v a l .  

Our r e p o r t  p r e s e n t s  new information on t h e  o p e r a t i o n s  of l o b s t e r  
v e s s e l s  f i s h i n g  i n  t h e  NWHI. 
thorough a n a l y s i s  of t he  geographic a rea  of v e s s e l  o p e r a t i o n s ,  which w i l l  
not be r epea ted  h e r e .  However, t h e i r  d a t a  d id  not  cover t h e  e n t i r e  1986 

Gates and Samples ( f o o t n o t e  3 )  provided a 
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season, t hey  were r equ i r ed  t o  use  assumptions on t r a v e l  t i m e  t o  c a l c u l a t e  
t r i p  d u r a t i o n ,  and they d i d  not  c a t e g o r i z e  o p e r a t i o n s  by v e s s e l  c l a s s .  We 
attempted t o  t a k e  f u l l  advantage of our expanded da ta  s e t ,  and ou r  a n a l y s i s  
concen t r a t e s  on o p e r a t i n g  c h a r a c t e r i s t i c s  important f o r  t h e  economic anal-  
y s i s  of each c l a s s  of NWHI l o b s t e r  f i s h i n g  v e s s e l .  

C r i t e r i a  were e s t a b l i s h e d  t o  determine whether a l l  v e s s e l s  t h a t  sub- 
mi t t ed  logs  should be included i n  t h e  scope of t h i s  a n a l y s i s .  
t h a t  took more than  one " l e g i t i m a t e "  t r i p  t o  t h e  NWHI i n  any year were 
included i n  t h e  a n a l y s i s .  
experimental  o r  breakdown t r i p s  ( t r i p s  i n  which <500 l b  of product were 
landed).  Vessels t h a t  f i s h e d  p r i m a r i l y  i n  t h e  main Hawaiian I s l a n d s  a l s o  
were excluded. Some d i s c r e t i o n  was exe rc i sed  i n  determining whether a 
v e s s e l  o r  a t r i p  should be included i n  t h e  a n a l y s i s ,  but  only t h r e e  t r i p s  
taken by two v e s s e l s  i n  1986 were excluded. 

Only v e s s e l s  

Legi t imate  t r i p s  were de f ined  a s  those  excluding 

The a n a l y s i s  of sea-day a c t i v i t y  was based on a c t i v e  commercial-scale 
The d i s t a n c e s  t r a v e l e d  by t h e  p a r t i c i p a t i o n  i n  t h e  NWHI l o b s t e r  f i s h e r y .  

v e s s e l s  t h a t  t r a p  l o b s t e r  i n  t h e  NWHI a r e  such t h a t  they preclude any non- 
commercial t r app ing  of l o b s t e r  ( i . e . ,  r e c r e a t i o n a l  f i s h i n g  o r  t r a p p i n g ) .  
This  a n a l y s i s  involved t h e  de t e rmina t ion  of t o t a l  t r i p  l e n g t h  i n  days f o r  
each of t h e  t r i p s  logged by a c t i v e  commercial v e s s e l s .  Total t r i p  length 
was def ined as t h e  t o t a l  number of days t h e  v e s s e l  spent a t  s e a ,  i . e . ,  t h e  
time it  l e f t  Honolulu u n t i l  it r e t u r n e d .  A l l  v e s s e l s  depa r t ed  from Hono- 
l u l u ,  Hawaii, and, except f o r  one t r i p ,  landed t h e i r  product i n  Honolulu. 
The sum of a l l  t o t a l  t r i p  l eng ths  f o r  each v e s s e l  y i e l d e d  annual sea days 
which were analyzed by f l e e t  and c l a s s  i f  more t h a n  t h r e e  vessels p a r t i c i -  
pated (Table  4 ) .  (Federal  s t a t u t e s  r e q u i r e  t h r e e  o r  more sou rces  of infor-  
mation be fo re  c o n f i d e n t i a l  d a t a  can be aggregated and r e p o r t e d  p u b l i c l y . )  

T o t a l  t r i p  l e n g t h  included running days,  t r a v e l i n g  days,  f i s h i n g  days,  
r e s t  o r  deck-work days,  weather days ,  breakdown days ,  and missing days. 
These c a t e g o r i e s  r e p r e s e n t  t h e  g e n e r a l  o p e r a t i o n a l  a c t i v i t i e s  of most of t he  
NWHI l o b s t e r  f l e e t ,  a l though they may not f u l l y  inc lude  every a c t i v i t y  of a 
p a r t i c u l a r  v e s s e l .  

Running days equaled t h e  t i m e  i t  took t h e  l o b s t e r  v e s s e l  t o  t ravel  from 
Honolulu t o  t h e  f i r s t  bank, where gear  was s e t ,  and from t h e  l a s t  bank f i s h e d  
( g e a r  hauled)  t o  Honolulu. This  f i g u r e  was determined by a sk ing  t h e  sk ippe r s  
of each vessel f o r  t h e  a c t u a l  number of running days t o  a p a r t i c u l a r  bank 
under average cond i t ions  o r  f o r  t h e  v e s s e l ' s  c r u i s i n g  speed. 
i n s t a n c e s ,  t h e  responses  given f o r  t r a v e l  t o  a p a r t i c u l a r  bank were i n  whole 
days. I n  a few i n s t a n c e s ,  no s p e c i f i c  information was known about t h e  
c r u i s i n g  speed. I n  t h e s e  cases ,  running days were e s t ima ted  by d i v i d i n g  t h e  
d i s t a n c e  from Honolulu t o  t h e  f i r s t  and l a s t  bank f i s h e d ,  by an average 
c r u i s i n g  speed of 8 kn ( a s  adapted from Gates and Samples ( f o o t n o t e  3 ) ) .  
This  f i g u r e  was rounded o f f  t o  whole days. 

I n  most 

Traveling days equaled t h e  t ime r equ i r ed  f o r  movement between banks by 
t h e  v e s s e l s  t h a t  reduced t h e  p o t e n t i a l l y  a v a i l a b l e  f i s h i n g  time. Some banks 
are  c l o s e  enough, and some v e s s e l s  were l a r g e  and f a s t  enough t h a t  gear 
could be hauled on 1 d:  The v e s s e l s  t r a v e l  t o  a n o t h e r  bank, set t h e i r  gea r ,  



13 

Table 4.--Annualized sea-day a c t i v i t y  of t h e  l o b s t e r  f l e e t  
i n  t h e  Northwestern Hawaiian I s l a n d s ,  1983-86. (Standard 
d e v i a t i o n s  are i n  parentheses . )  
complete a n a l y s i s .  

See Appendixes A and B f o r  

~~ __ ~~ ~ ~ 
~ 

Annua 1 
Vessels Tr ips  Annual sea F i sh ing  sea days /  F ish ing  

Class (No.) (No.) days /vesse l  days /vesse l  t r i p  days / tr  i p  

Combined 

I 
I1 

I11 

Tota l  

I 
I1 

I I1 

Tota l  

I 
I1 

I I1 

Tota l  

3 

-- 
3 
4 

9 

4 
3 
5 

1 2  

5 
3 
7 

15  

23 

-- 
1 2  
22 

41 

1 7  
13 
27 

57 

20 
15  
35 

70 

1983 

171 .7  (37.6) 

1984 

123.3 (43.8) 

-- -- 
173.0 (15.7) 
114.0 (18.1) 

-- -- 
138.7 (13.6) 
79.3 (11.5) 

149.1 (39.9) 113.1 (36.0) 

1985 

213.8 (72.0) 
166.0 (26.1) 
173.2 (61.6) 

184.9 (58.2) 

1986 

247.0 (56.6) 

188.0 (54.9) 

209.6 (60.2) 

191.5 (72.8) 

163.0 (65.9) 
130.7 (22.4) 
122.2 (42.4) 

137.9 (47.8) 

199.0 (55.0) 
151.0 (62.2) 
138.4 (55.7) 

161.9 (59.2) 

22.4 

-- 
43.3 
20.7 

32.7 

50.3 

32.1 

38.9 

38.3 

61 .a 
38.3 
37.6 

45.1 

16.1 

-- 
34.7 
14.4 

24 .a 

38.4 
30.2 
22.6 

29.0 

49.8 
30.2 
27.7 

34.9 

and hauled it  t h e  fo l lowing  day wi thout  i n t e r r u p t i o n  i n  t h e i r  ope ra t ion .  
This ,  however, w a s  t h e  except ion .  Movement between banks u s u a l l y  incur red  
l o s t  f i s h i n g  t i m e .  
was recorded i n  t h e  d a i l y  ca tch  l o g s  were l abe led  a s  f i s h i n g  days ,  which 
usua l ly  equaled t h e  number of d a i l y  ca tch  r e p o r t s  submit ted a f t e r  each t r i p .  

Rest or deck-vork days were days on which t h e  v e s s e l  d id  not  hau l  gear ,  

The days on which l o b s t e r  gear  was hauled and a ca t ch  

but  i t  was unc lear  whether t h e  crew r e s t e d  o r  performed o t h e r  nonf i sh ing  
a c t i v i t i e s  e.g., deck work. 
f i s h i n g  took p l a c e  because of h igh  winds o r  rough s e a s ,  but  t hey  d i d  not 
inc lude  days on which hau l ing  may have been p a r t i a l l y  c u r t a i l e d  because of 
weather. 

Weather days were t h o s e  days on which no 

S i m i l a r l y ,  on breakdovn days, l o b s t e r  gea r  was not  hauled because 
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of mechanical breakdown r a t h e r  t han  poor weather.  
were those i n  which no ca t ch  was recorded,  and t h e  reason was not  a t t r i b u t -  
a b l e  t o  any of t h e  above c a t e g o r i e s .  

F i n a l l y ,  missing days 

Only 2 a c t i v e  v e s s e l s  f i s h e d  i n  a l l  fou r  s easons  (1983-861, 1 v e s s e l  
f i s h e d  i n  t h r e e  seasons,  and t h e  remaining 14 v e s s e l s  f i s h e d  i n  two o r  less  
seasons.  Some of t h e s e  1 7  v e s s e l s  d i d  not  f i s h  a complete season ( t h e y  
e i t h e r  entered o r  l e f t  t h e  f i s h e r y  be fo re  a complete season o f  p a r t i c i p a -  
t i o n ) .  In t hese  c a s e s ,  t h e  sea days were e x t r a p o l a t e d  t o  an annual ized 
b a s i s  by t h e  v e s s e l ' s  h i s t o r i c a l  performance. 

Table 4 p r e s e n t s  annual ized sea  days and t o t a l  t r i p  l eng th  a c t i v i t y  for 
each c l a s s  of v e s s e l  f o r  1983-86 and inc ludes  f l e e t  summaries f o r  each yea r .  
Figure 6 shows average t r i p  l eng th  ( t o t a l  t r i p  l e n g t h )  and f i s h i n g  t i m e  
( f i s h i n g  days) by c l a s s  f o r  1986. Table 4 r e p r e s e n t s  t h e  e n t i r e  y e a r ' s  
a c t i v i t y  of a l l  t h r e e  v e s s e l s  examined f o r  1983 even though t h e  FMP went 
i n t o  e f f e c t  i n  March. Pre-FMP d a t a  were ob ta ined  from information provided 
by t h e  v e s s e l s  o r  by e x t r a p o l a t i n g  from t h e  a c t i v i t y  of t h e  fo l lowing  months 
i n  1983. Appendixes A and B p r e s e n t  t h e  e n t i r e  breakdown of mean sea days 
and t o t a l  t r i p  l eng th  by v e s s e l  c l a s s  and f o r  t h e  f l e e t  f o r  1983 through 
1986. 

The da ta  on sea days show t h a t  i n  t h e  1984-86 pe r iod ,  v e s s e l s  averaged 
4.6 t r i p s  per year (Table  4 ) .  
length)  of t h e  average t r i p  inc reased  from 33 d i n  1984 t o  over 45 d i n  1986 
(Table 41, t h e  r e l a t i v e  time spen t  i n  each major subse t  of o p e r a t i o n s  (e .g . ,  
f i s h i n g  days,  t r a v e l i n g  days,  running days)  remained r e l a t i v e l y  cons t an t  
( F i g .  6 ) .  

Although t h e  o v e r a l l  d u r a t i o n  ( t o t a l  t r i p  

The f i s h i n g  days remained cons t an t  between 7 5  and 77% of t o t a l  t r i p  
l eng th  f o r  t he  f l e e t  (F ig .  6 )  a s  a whole during 1984 and 1986. 
of t i m e  spent  f i s h i n g  was s i m i l a r  f o r  Class  I and I1 vessels, ranging 
between 76 and 81% of t h e  o v e r a l l  t r i p  du ra t ion  ( t o t a l  t r i p  l e n g t h ) ,  but 
s l i g h t l y  lower f o r  C las s  I11 v e s s e l s  ranging between 70 and 74%. 

The amount 

The running days,  which i n c r e a s e d  i n  terms of a b s o l u t e  number during 
1983 and 1986, a l s o  remained r e l a t i v e l y  cons t an t  a t  15% of t o t a l  sea days 
f o r  t h e  f l e e t  as a whole. T rave l ing  days accounted for a constant  but r e l a -  
t i v e l y  small amount of t h e  o v e r a l l  t r i p  l e n g t h ,  between 2 and 4%. There was 
no c l e a r  t r end  i n  t r a v e l i n g  days;  however, Class  I1 vessels appa ren t ly  spent  
s l i g h t l y  more t i m e  moving from bank t o  bank than d i d  t h e  Class  I o r  I11 
v e s s e l s .  

The weather days w e r e  g r e a t e s t  i n  1984 for a l l  classes of  v e s s e l s ,  
perhaps r e f l e c t i n g  bad weather c o n d i t i o n s  f o r  t h a t  p a r t i c u l a r  year .  The 
weather days dec l ined  s i g n i f i c a n t l y  i n  1985 and 1986; Class I11 v e s s e l s  
always had t h e  g r e a t e s t  p ropor t ion  of l o s t  f i s h i n g  t i m e  due t o  inclement 
weather. S u r p r i s i n g l y ,  t h e  Class I1 v e s s e l s  l o s t  t h e  same o r  less days t o  
weather t h a t  d id  t h e  l a r g e r  Class  I v e s s e l s ,  and s i g n i f i c a n t l y  less than 
t h e  Class 111. 
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Figure 6.--Average trip time by c l a s s ,  1986. 
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The breakdown days were r e l a t i v e l y  few, a l though t h i s  r e s u l t  could be 
due t o  t h e i r  i n c l u s i o n  i n  rest  o r  deck-work days o r  t h e  missing days.  The 
o v e r a l l  t r end  f o r  r e s t  o r  deck-work days i s  r e l a t i v e l y  c o n s t a n t ,  between 2 
and 3% of t o t a l  t r i p  length.  

It appears  t h a t  while  t r i p  d u r a t i o n  i n  days has  inc reased  between 1983 
and 1986, t h e  r e l a t i v e  t i m e  spent  i n  each of t h e  major s u b s e t s  of ope ra t ions  
has remained cons t an t  a c r o s s  t h e  whole f l e e t .  
75% of t h e  t o t a l  t r i p  l eng th ;  running,  15%; and t r a v e l i n g ,  4%. Trave l ing ,  
which i s  d i f f e r e n t i a t e d  from sea rch ing  o r  "prospect ing" wh i l e  on t h e  bank, 
probably c o n s t i t u t e d  a s i g n i f i c a n t  p a r t  of every f i s h i n g  day but  was impos- 
s i b l e  t o  determine from logbooks. 
among weather ,  r e s t  and deck work, breakdown, and missing days.  The weather 
days,  although a f f e c t i n g  some c l a s s e s  more than o t h e r s ,  appa ren t ly  a f f e c t e d  
a l l  c l a s s e s  i n  y e a r s  of e s p e c i a l l y  poor weather.  
few f i s h i n g  days l o s t  t o  breakdowns; t h i s  r e s u l t  may be r e l a t e d  t o  high 
p reven t ive  maintenance c o s t s .  

F i s h i n g  days accounted f o r  

The remaining t ime (4-6%) was spread 

The f l e e t  a l s o  had very 

Operat ional  d i f f e r e n c e s  e x i s t e d  mainly between t h e  f i r s t  two c l a s s e s  
and t h e  Class  I11 v e s s e l s .  The C l a s s  I1 v e s s e l s ,  a l though of t h e  same 
approximate s i z e  a s  t h e  C las s  I11 v e s s e l s ,  were l e s s  a f f e c t e d  by weather. 
The Class I and I1 v e s s e l s  spent a l i t t l e  more t i m e  f i s h i n g  than  d i d  t h e  
Class  I11 v e s s e l s ,  with t h e  d i f f e r e n c e  spread among breakdown days ,  r e s t  o r  
deck-work days,  and weather days. The Class I v e s s e l s  had t h e  h i g h e s t  
number and percentage of missing days,  a s  expected because of t h e i r  r e l a -  
t i v e l y  new en t r ance  i n t o  t h e  f i s h e r y .  

P a r t  of t h e  change i n  t r i p  du ra t ion  was exp la ined  by t h e  changing com- 
p o s i t i o n  of t h e  f l e e t  over t he  4-yr period. For example, t h e  Class I1 
v e s s e l s  a c t u a l l y  decreased i n  average annual sea days from 1983 t o  1985, but 
t hen  increased i n  1986 (F ig .  7). But most of t h i s  change was caused by 
changes i n  t h e  number of t r i p s ,  r a t h e r  than i n  p e r  t r i p  a c t i v i t y .  Some 
changes were t h e  r e s u l t  of v e s s e l s  l e a r n i n g  t h e  f i s h e r y ,  a s  shown by t h e  
inc rease  i n  f i s h i n g  days p e r  t r i p  by the  Class  I11 v e s s e l s .  

The major d i f f e r e n t i a t i o n  i n  t r i p  a c t i v i t y  w i t h i n  a year was between 
t h e  Class I v e s s e l s  and t h e  C las s  I1 and I11 v e s s e l s .  The C las s  I v e s s e l s  
were a t  sea f o r  more days during t h e  year and f o r  more days pe r  t r i p ,  and 
t h e i r  f i s h i n g  t ime was s u b s t a n t i a l l y  g r e a t e r ,  compared t o  t h a t  of t h e  o the r  
two c l a s s e s  (Table 4, Fig. 6 ) .  
t h e  l a r g e r  s i z e  and c a p a c i t y  of t h e  Class I v e s s e l s .  

These d i f f e r e n c e s  were d i r e c t l y  r e l a t e d  t o  

The t r e n d s  shown he re  are  i n  general  agreement w i t h  Gates and Samples 
( foo tno te  3 ) .  However, t o t a l  t r i p  l eng th ,  a s  w e l l  a s  i t s  components, tended 
t o  s i g n i f i c a n t l y  d i f f e r  i n  r e s p e c t  t o  abso lu t e  v a l u e  as  w e l l  i n  r e l a t i v e  
importance of each component. 
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Figure 7 .--Average annual days a t  sea and fishing per 
vessel, by c l a s s ,  1983-86. 
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CATCH RATES 

Overal l  ca t ch  ra te  f i g u r e s  f o r  t he  f i s h e r y  are  reproduced i n  Table 5 
from t h e  annual r e p o r t  (Clarke e t  a l .  foo tno te  1 ) .  Polovina e t  a l .  (19876) 
argue t h a t  both t h e  spiny and s l i p p e r  l o b s t e r  s t o c k s  have been f i s h e d  down 
toward t h e i r  m a x i m u m  s u s t a i n a b l e  y i e l d ,  and t h e  c a t c h  rate p e r  t r ap -n igh t  
r e f l e c t  t h i s  process.  However. c a t c h  rate between t h e  c l a s s e s  of vessels 
f o r  1986 (Table 6 and Fig. 8) s i g n i f i c a n t l y  d i f f e r e d ,  

Table 5.--Annual ca t ch  p e r  u n i t  e f f o r t  (CE'UE) of t h e  l o b s t e r  
f l e e t  i n  t h e  Northwestern Hawaiian I s l ands .  1983-86. a 

Days Trap-nights Legal sp iny  To ta l  s l i p p e r  
Year (NO, I (No. 1 l o b s t e r  (CFVE) l o b s t e r  (CPUE) 

1983 27 4 76.857 2.05 0.33 
1984 822 377 . 440 1.17 0.75 
1985 1,653 1,089,462 0.88 1.09 
1986 2,166 1 , 455,790 0.62 0.85 

Table 6.--Catch and ca t ch  r a t e s  by class of t h e  l o b s t e r  f i s h e r y  
i n  t h e  Northwestern Hawaiian Is lands.  1986. Data i n  t h i s  t a b l e  
may d i f f e r  from t h e  Clarke e t  al .  ( t e x t  f o o t n o t e  1) because of 
new information and exc lus ion  of d a t a  from t h e  main Hawaiian 
I s l a n d  t r i p s .  

1 241,404 241.555 482.959 19 942 256.3 256.4 512.7 €!61 0.60 
I1 B.872 36,110 119.982 10 302 277.7 119.6 397.3 658 0.60 
111 100,807 72,210 173.017 28 799 125.2 90.4 216.5 417 0.52 

Totala 428.192 353,462 781,654 58 2.062' 207.7 171.4 379.1 655 0.58 

a ~ ~ u ~  0- t r i p  not categorized class. 

6Polovina, J. J., R. B. Mof f i t t ,  and R. P. Clarke. 1987. S t a t u s  of 
s tocks  of spiny and s l i p p e r  l o b s t e r s  i n  t h e  Northwestern Hawaiian I s l ands .  
1986. Southwest Fish.  Cent. Honolulu Lab., N a t l .  Mar. Fish.  Serv., NOAA. 
Honolulu, H I  96822-2396. Southwest Fish. Cent. Admin. Rep. H-87-2, 1 2  p. 
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Figure 8.--Total catch and t r i p s  by c l a s s ,  1986. 



20 

Class  I v e s s e l s  had t h e  h ighes t  ca tch  per  day f i s h i n g  (510 l b  of landed 
l o b s t e r  product ,  i .e. ,  f rozen  t a i l s ) ,  but  they  a l s o  hauled,  on average ,  t h e  
most t r a p s  per  day (861) i n  1986. Th i s  r e s u l t  i n d i c a t e d  a h igher  ope ra t ing  
i n t e n s i t y  by these  boa t s  i n  1986 compared t o  1985 when fewer t r a p s  were 
hauled on average. Their  ca tch  per  t r a p  hauled was 0.60 l b  of l o b s t e r  
product .  Class I v e s s e l s  had a h ighe r  percentage of s l i p p e r  l o b s t e r s  (which 
have a lower va lue)  t han  spiny l o b s t e r s ;  s l i p p e r  l o b s t e r s  c o n s t i t u t e d  50% of 
t h e i r  catch (by landed weight) .  
spiny l o b s t e r s  (by product weight)  i n  58% of t h e i r  t r i p s  i n  1986. 

They landed more s l i p p e r  l o b s t e r s  t han  

Class  I v e s s e l s  caught 241,000 l b  of spiny l o b s t e r s  (product  weight )  
and 242,000 l b  of s l i p p e r  l o b s t e r s  i n  1986 (Table  6 ) .  
of t o t a l  f l ee twide  l o b s t e r  landed weight  (Fig.  81,  562 of spiny l o b s t e r  and 
68% of s l i p p e r  l o b s t e r .  The average Class  I v e s s e l  landed 51,000 l b  of 
processed spiny l o b s t e r  (product  weight )  i n  1986 and 51,000 l b  of processed 
s l i p p e r  l o b s t e r  on an annual ized b a s i s .  It i s  important t o  note  t h a t  t h e  
ca tch  logbooks r epor t ed  l o b s t e r s  by number whi le  t h e  revenue d a t a ,  used i n  
t h i s  a n a l y s i s ,  r epor t ed  landings by weight.  

This  amounts t o  62% 

Class  I1 v e s s e l s  had a lower average d a i l y  ca tch  r a t e  (397 lb /d )  than  
d id  t h e  Class I v e s s e l s .  But wi th  a lower number of t r a p s  f i s h e d ,  they  
caught t h e  same product  weight p e r  t r a p  (0.60 l b )  and had a g r e a t e r  per-  
centage (70% by weight)  of h ighly  va lued  spiny l o b s t e r  i n  1986. 
v e s s e l s  caught 84,000 l b  of spiny l o b s t e r s  and 36,000 l b  of s l i p p e r  l o b s t e r s  
i n  1986 (Table 6 ) .  
20% of spiny l o b s t e r  landings ,  but  on ly  10% of s l i p p e r  l o b s t e r  l and ings .  In  
1986, t h e  average C las s  I1 v e s s e l  landed 42,000 l b  of processed spiny l o b s t e r  
product and 18,000 l b  of processed s l i p p e r  l o b s t e r s .  

C la s s  I1 

This  amounts t o  15% of t o t a l  l o b s t e r  landings  (F ig .  81, 

Class I11 v e s s e l s  had a s l i g h t l y  lower ca tch  pe r  t r a p  (0.52 l b  product 
weight per t r a p ) ,  and with fewer t r a p s  f i shed ,  (417 t r a p s ) ,  they  landed less 
weight per day (216.5 l b )  (Table  6 ) .  
Class  I11 landings  was s l i p p e r  l o b s t e r  i n  1986. C las s  111 v e s s e l s  caught 
101,000 l b  of spiny l o b s t e r  and 72,000 l b  of s l i p p e r  l o b s t e r  i n  1986 
(Table  6 ) .  
spiny l o b s t e r ,  and 20% of t h e  s l i p p e r  l o b s t e r  landed. 
v e s s e l  landed 18,000 l b  of processed spiny l o b s t e r  product  and 13,000 l b  of 
processed s l i p p e r  l o b s t e r  i n  1986. 

A l a rge  percentage (42% by weight)  of 

They caught 22% of a l l  l o b s t e r  landings (F ig .  81 ,  24% of t h e  
The average Class 111 

Revenue c h a r a c t e r i s t i c s  a r e  a composite of v e s s e l  ope ra t ions  ( f i s h i n g  
days and ca t ch  r a t e s )  and market ing p r a c t i c e s  t h a t  determine p r i c e s .  
e t  a l .  ( foo tno te  1) presented  r e v i s e d  estimates of t o t a l  l o b s t e r  revenue 
from t h e  f i s h e r y .  Our e s t ima tes  of t o t a l  l o b s t e r  revenue were f u r t h e r  
r e f i n e d  on a t r ip-by- t r ip  b a s i s  f o r  a more complete e s t ima t ion  o f  miss ing  
revenues from 1983 t o  1986 (Table  7 )  and revenue informat ion  by c l a s s  i s  
provided f o r  1986 (Table  8 ) .  

Clarke 

Class I v e s s e l s  landed $3.76 m i l l i o n  i n  l o b s t e r  products  i n  1986 o r  
63% of t o t a l  i ndus t ry  revenue. Revenue per t r i p  was $198,000, and average 
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Table 7.-- Revenue (US$) f o r  spiny and s l i p p e r  l o b s t e r s  
i n  t h e  Northwestern Hawaiian I s l a n d s . a  

Spiny and 
slipper Spiny lobster Slipper lobster 
lobster 

Y e a r  L h e  Whale Tails Total Live W e  Tails Total total 

1983 - - - 559,624 - - - - 589,801 
1984 156,568 13,831 2,302,419 2,472,818 - 4,077 328,6% 332,773 2,805,591 
1985 160,723 11,356 4,043,425 4,215,504 105 1.615 1,630,052 1,631,772 5,847,276 
1986 84,880 59,468 3,550,178 3,694,526 593 8,735 2,265,5@ 2,274,877 5,%9,4U3 

Table 8.--Revenue ( i n  m i l l i o n  US$) by class of t h e  l o b s t e r  f l e e t  
i n  t h e  Northwestern Hawaiian I s l a n d s ,  1986. 

Revenue by species spiny lobster Sl ipp r  lcbster Total 

Sphy Slipper he r rue /  price/ R e ~ d  Price/ %venue/ Price/ 
Qass lobster lobster Total t r ip  l b  t r i p  l b  t r i p  lb  

I 2.19 1.56 3.76 115,425 9.08 82,272 6.47 197,697 7.78 
I1 0.72 0.23 0.95 71,872 8.57 23,116 6.40 94,903 7.92 

I11 0.77 0.46 1.23 27,617 7.67 16,429 6.37 44.046 7.12 
Total 3.68 2.25 5.97a 63,699 8.63 39,222 6.44 102,92l 7.64 

'~ncl~aes o m  t r ip  nat categorized by class. 

p r i c e  w a s  $7.78 per  l b .  
equaled t h a t  of spiny l o b s t e r s ,  t h e  h i g h e r  average p r i c e  f o r  spiny l o b s t e r s  
meant t h a t  spiny l o b s t e r s  amounted t o  58Z of t h e  revenue by class. The 
higher  average p r i c e s  r ece ived  by Class I v e s s e l s  f o r  both product t y p e s  
r e f l e c t e d  t h e i r  s u p e r i o r  f r e e z i n g  c a p a b i l i t i e s ,  product handl ing p r a c t i c e s ,  
and s t r o n g  l i n k a g e s  t o  mainland U. S. buyers. 

Although Class I vessels'  c a t c h  of s l i p p e r  l o b s t e r s  

Class I1 v e s s e l s  landed $950,000 worth of l o b s t e r  products  du r ing  1986 
o r  16% of t h e  t o t a l  i n d u s t r y  revenue. Revenue pe r  t r i p  t o t a l e d  $95,000, and 
average p r i c e  r ece ived  was $7.92 p e r  lb. 
higher  than f o r  CLass I vessels, i t - r e f l e c t s  t h e  h i g h e r  composition of  spiny 
l o b s t e r s  i n  Class I1 l and ings .  
revenue. Average p r i c e s  f o r  Class I1 l and ings  of sp iny  and s l i p p e r  l o b s t e r s  
i n d i v i d u a l l y  were lower than those  f o r  Class I v e s s e l s .  Like Class I ves- 
sels, most Class I1 v e s s e l s  s e l l  t h e i r  l o b s t e r s  t o  t h e  mainland United 
S t a t e s ,  but because they  are so ld  i n  smaller l o t s ,  t h e i r  hand l ing  cha rges  
are s u b s t a n t i a l l y  lower than  those  of C l a s s  I v e s s e l s  (many s e l l  t o  l o c a l  
who lesa l e r s  and as a result do not pay f e e s  such as cold s t o r a g e  costs ,  
brokerage f e e s ,  and a s s o c i a t e d  in su rance ) .  

Although t h i s  average p r i c e  w a s  

Spiny l o b s t e r  comprised 76% of Class I1 
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Class I11 v e s s e l s  landed $1.23 m i l l i o n  worth of l o b s t e r  p roduc t s  i n  
1986 o r  21% of t h e  t o t a l  i ndus t ry  revenue. Revenue pe r  t r i p  was $44,000, 
and average p r i c e  was $7.12 per l b .  Many of t h e i r  l o b s t e r s  were s o l d  i n  
Hawaii, so handl ing charges were n e g l i g i b l e .  However, f o r  Class  111 v e s s e l s  
t h a t  d i d  s e l l  products  t o  t h e  mainland U.S. buyer s ,  t h e i r  handl ing charges 
were s u b s t a n t i a l  (on a pe r  pound b a s i s ) .  F igu re  9 shows the  r e l a t i v e  p r i c e s  
of spiny and s l i p p e r  l o b s t e r s  by c lass ,  and t h e  r e l a t i v e  composition of 
spiny l o b s t e r s  i n  t h e  ca t ch  by c l a s s .  

OPERATING BELBTIOlSHIPS 

Categor i za t ion  of v e s s e l s  by c l a s s  i s  based on t h e  presumption t h a t  t h e  
c h a r a c t e r i s t i c s  of t h e  v e s s e l s  and t h e i r  c a p t a i n s  and crews a f f e c t  economic 
performance. Simple c o r r e l a t i o n  a n a l y s i s  shows t h e  r e l a t i o n s h i p  between 
v e s s e l  c h a r a c t e r i s t i c s  (Table  9 a >  and v e s s e l  o p e r a t i o n s  (Table l o a ) .  Class 
i d e n t i f i c a t i o n  is r e l a t e d  t o  t h e s e  v a r i a b l e s  through t h e  chi-squared t e s t  
(Tables 9b and l o b ) .  C l a s s i f i c a t i o n  of v e s s e l s  was f irst  by v e s s e l  l eng th ;  
t h e r e f o r e ,  t h e  high chi-squared s t a t i s t i c  between c l a s s  and v e s s e l  l eng th ,  
f u e l  capac i ty ,  and v e s s e l  c o s t  was not s u r p r i s i n g  (Table  9b) .  

Table 9a.--Correlations between v e s s e l  c h a r a c t e r i s t i c s .  N = 1 7  
i n  most ca ses  but w a s  less i f  paired v e s s e l  c h a r a c t e r i s t i c s  and 
o p e r a t i n g  c h a r a c t e r i s t i c s  were not a v a i l a b l e .  

Vessel Fuel Speed c o s t  Age Horsepower 

Length 79.7* -29.0 85.9* 2.3 53.2* 
Fue 1 -- 21.7 76.2* -0.4 81.9* 
Speed -- 38.8 -38.2 41.5 
c o s t  -- 0.8 86.2* 
Age -- 7 . 1  

* p  F 0.05 t h a t  F 0 0.00. 

Table gb.--Chi-squared r e l a t i o n s h i p  wi th  v e s s e l  class. Chi-square 
t a b l e  was c a l c u l a t e d  a s  a threeway t a b l e .  The program proport ion-  
a l l y  spaced t h e  nonc la s s  v a r i a b l e s ,  except i n  t h e  case  of c o s t  where 
a n  o u t l i e r  r equ i r ed  adjustment .  

Fue 1 Speed c o s t  Age Horsepower Length 

17.0* 12.89" 3 -15 8 .OO 5.80 3 . 2 4  
P 0 .oo 0.01 0.53 0.09 0.21 0.52 
X2 

*P 0.05. 
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Figure 9.--Product pr ice  and composition by c l a s s ,  1986.  
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Table l0a.--Correlations between v e s s e l  o p e r a t i o n s  (CPUE = c a t c h  per  
u n i t  e f f o r t ) .  N = 1 7  i n  most ca ses  bu t  was l e s s  i f  p a i r e d  v e s s e l  
c h a r a c t e r i s t i c s  and o p e r a t i n g  c h a r a c t e r i s t i c s  were not a v a i l a b l e .  

Traps Crew Days a t  sea Tr ips  P r i c e  CPUE 

Length 37.7 64.8 0.2 -1.4 5.5 24 .O 
53.8* -41.6 60.2* 24.5 Average No. of t r a p s  -- 82.9" 

C r e w  -- -- 35.6 -44.2 37.5 48.5 
0 .o Days a t  sea per t r i p  -- 

-- -- 40.4 

-- -- -61.5" 25.5 
T r i p s  pe r  year -- -- -- -- -4.2 -34.7 
Product p r i c e  -- -- -- 

* = 4 0.05 t h a t  r 0 0.00. 

Table l0b.--Chi-squared r e l a t i o n s h i p  with v e s s e l  c l a s s .  Chi- 
square t a b l e  was c a l c u l a t e d  a s  a threeway t a b l e .  The program 
p r o p o r t i o n a l l y  spaced t h e  nonclass  v a r i a b l e s .  

~ ~~ ~~ ~~ ~ 

Average Catch p e r  
number Sea days/ T r i p /  Product u n i t  of 

of t r a p s  t r i p  year  p r i c e  e f f o r t  

X2 
P 

18.80" 6.47 2 .oo 3.08 5.38 
0 .oo 0.17 0.73 0.54 0.25 

*P 0.05. 

The secondary l e v e l  of c l a s s i f i c a t i o n  was by t r aps  f i s h e d ,  which a l s o  
was h igh ly  r e l a t e d  t o  c l a s s  ( v i a  chi-squared) and h igh ly  c o r r e l a t e d  wi th  sea 
days per t r i p  and p r i c e  (Table  l o b ) .  
a n a l y s i s  t o  i n v e s t i g a t e  t h e  d i f f e r e n c e s  and s imi la r i t i es  between groups of 
v e s s e l  c l a s s e s .  I n t e r e s t i n g l y ,  n e i t h e r  t h e  speed nor t h e  age of t h e  v e s s e l  
was s i g n i f i c a n t l y  c o r r e l a t e d  wi th  any o t h e r  v e s s e l  c h a r a c t e r i s t i c .  

It would t a k e  a p a r t i a l  c o r r e l a t i o n  

There were s i g n i f i c a n t  c o r r e l a t i o n s  w i t h i n  v e s s e l  o p e r a t i o n s ,  but t h e r e  
were a l s o  i n s i g n i f i c a n t ,  a l though i n t e r e s t i n g ,  c o r r e l a t i o n s :  The number of 
sea days was not c o r r e l a t e d  with t h e  s i z e  of the vessel, nor was t h e  number 
of t r i p s ;  ca t ch  pe r  t r a p  was no t  s i g n i f i c a n t l y  c o r r e l a t e d  wi th  any of t h e  
ope ra t ion  v a r i a b l e s ,  a l though i t  had a weak n e g a t i v e  c o r r e l a t i o n  wi th  t h e  
number of t r i p s  pe r  year and a weak p o s i t i v e  c o r r e l a t i o n  wi th  t h e  number of 
crew members and p r i c e .  
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VESSEL PROFITABILITP 

Sample S i z e  and Data Sources  

Vessel o p e r a t i n g  and f i x e d  c o s t s  f o r  12  NWHI commercial l o b s t e r  f i s h i n g  
v e s s e l s  a c t i v e  i n  1985 or  1986 were obtained through i n t e r v i e w s  w i t h  t h e  
owner, o p e r a t o r ,  o r  crew members. The sample included f o u r  Class I ,  t h r e e  
Class  11, and f i v e  Class  I11 v e s s e l s .  The information was of mixed d e t a i l ,  
but w e  b e l i e v e  t h a t ,  f o r  each v e s s e l ,  t h e  d a t a  a r e  r e l i a b l e .  The d a t a  are  
s t r i c t l y  c o n f i d e n t i a l .  
and were a d j u s t e d  t o  1986 p r i c e  l e v e l s .  The Honolulu Consumer P r i c e  Index 
was used f o r  1985 c o s t  adjustments  except f u e l ,  which was a d j u s t e d  by a 
cons t ruc t ed  index from t h e  Honolulu r e f i n e r y  sales  p r i c e  f o r  d i e s e l  f u e l .  

Data on some v e s s e l s  were a v a i l a b l e  f o r  on ly  1985 

The c o s t  d a t a  r e p r e s e n t  annual ized e s t i m a t e s  of f i x e d  and o p e r a t i n g  
c o s t s  f o r  a v e s s e l  o p e r a t i n g  f u l l  time i n  t h e  NWHI l o b s t e r  f i s h e r y .  Data on 
v e s s e l  o p e r a t i o n s  were t aken  from t h e  sources  i n d i c a t e d  p r e v i o u s l y  i n  t h i s  
r e p o r t .  The c o s t  d a t a  p re sen ted  r ep resen ted  t h e  average v a l u e s  given by 
respondents f o r  t h e i r  r e s p e c t i v e  v e s s e l  c l a s s e s .  Engineering d a t a  were used 
t o  v a l i d a t e  v a r i o u s  cos t  i n fo rma t ion  provided by respondents.  I f  l a r g e  
v a r i a t i o n s  were found, t h e  respondents  were r econ tac t ed  t o  confirm t h e  da t a .  
Cost per u n i t  v a r i e d  s u b s t a n t i a l l y  i n  many i n s t a n c e s .  

Cost-Earnings Spreadsheets  

Data f o r  each v e s s e l  were f i r s t  e n t e r e d  i n t o  a simple cost-earnings 
sp readshee t ,  which makes minor adjustments  t o  e n s u r e  t h a t  a l l  s u b t o t a l s  add 
up t o  t o t a l s  and a l l  r a t e s  a r e  c o n s i s t e n t .  These sp readshee t s  a r e  not 
shown. The v e s s e l  cost-earnings sample d a t a  were then  compiled i n t o  f l e e t -  
c l a s s  averages w i t h  t h e i r  s t anda rd  d e v i a t i o n s  and c o e f f i c i e n t s  of v a r i a t i o n  
(Tables  11-13). 
ra tes  are not n e c e s s a r i l y  c o n s i s t e n t  w i th  t o t a l  f i g u r e s  (such as t o t a l  
ca t ch ,  l abo r  income, and revenue) i n  previous t a b l e s  because r a t e s  were 
unweighted averages.  

Catch pe r  t r i p ,  crew sha re  pe rcen tages ,  p r i c e s ,  and o t h e r  

The c l a s s  averages were then  re-entered i n t o  a cost-earnings s imulator  
format t o  ensure t h a t  a l l  r a t e s  were c o n s i s t e n t .  
a t i n g  and revenue c h a r a c t e r i s t i c s  (Tables  4-81 were summarized (Table  14 )  
and d iv ided  i n t o  c o s t  pe rcen tages ,  cos t  p e r  f i s h i n g  day, and c o s t  per  prod- 
u c t  weight (Tables 15-17). 

The annua l i zed  f l e e t  oper- 

Cost-Xarnings Methodology 

Although cost-earnings a n a l y s i s  i s  r e l a t i v e l y  s t r a i g h t f o r w a r d ,  a number 
of methodological i s s u e s  are  important t o  c l a r i f y .  
annual c o s t s  t h a t  a f i s h i n g  v e s s e l  m u s t  i ncu r  t o  f i s h  and are  considered 
independent of f i s h i n g  a c t i v i t y .  
s t r i c t l y  f i x e d  because they  may depend on t h e  level  of a n t i c i p a t e d  opera- 
t i o n s ,  but  i n  t h i s  a n a l y s i s ,  they a r e  considered f i x e d  f o r  marg ina l  changes 
i n  v e s s e l  ope ra t ion .  

Fixed c o s t s  r e p r e s e n t  

Annual r e p a i r s  and insurance a r e  not 
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Table 11 .--Class I sample means, s tandard d e v i a t i o n s  (SD's) and 
c o e f f i c i e n t s  of v a r i a t i o n  (COV's) ( N  = 4), 1986 p r i c e  l e v e l s .  

Income statement  E (US$) SD (US$) cov ( % I  

Revenue 

Fixed  costs 
C a p i t a l  c o s t s  
Annual r e p a i r  
Vessel insurance 
Adm i n  i s t r a t  i v e  
Loan c o s t s  

Operating costs 
Fuel and o i l  
Bait 
Hand 1 ing 
P rov i s ions  
Medical 
Su pp 1 i e  s 
Gear 
Other 
Crew s h a r e  
Cap ta in ' s  sha re  
Not enumerated s e p a r a t e l y  
To ta l  c o s t  be fo re  d e p r e c i a t i o n  
Revenue minus c o s t  
Supplemental d e p r e c i a t i o n  
Total cost 
Net revenue 

1,003,692 

368,1346 
121,618 
57,982 
81,302 
10,102 
97,842 

609,400 
77,562 
55,706 

100,158 
26,755 

896 
4,851 

29,520 
3,420 

32,219 
4,402 

978,246 
25,446 
16,396 

994,642 
9,050 

,273,912 

Investment ( $ >  

T r i p s  (No.) 
Catch pe r  day ( l b )  
T r ip  days (No.) 
Fishing days (No.) 

Crew s h a r e  ( X )  
C r e w  (No.) 
Shared c o s t s  ($1 

Revenue ($1 
Product p r i c e  ( $ / l b )  
To ta l  c a t c h  ( l b )  
I n f l a t i o n  f a c t o r  
Fuel  p r i c e  f a c t o r  
Capit a1 f a c t  o r  
Depreciat ion f a c t o r  

Operating Characteris-ics 

1,216,179 

4.50 
625 
264 
210 

40 .OO 
8 .OO 

298,867 

1,003,692 
7.30 

135,289 
1.01 
0.80 
0.10 
0.04 

457,677 

135,437 
25,435 
60,689 
7,377 
11,665 
95,100 

289,647 
26,091 
3 5,047 
74,094 
16,900 

91 5 
8,510 

15,809 
3,582 

109,798 
64,437 
8,805 

408,5 59 
89,131 
24,841 

574,257 
108,839 

806,230 

1 .oo 
130 
46 
55 

3.8 
0 .oo 

147,731 

457,677 
0.68 

57,165 

46 

37 
21 
105 

9 
115 
97 

48 
34 
63 
7 4  
63 
102 
17 5 
54 

105 
40 

2 00 
NA 
42 

3 50 
152 
58 

1,203 

66 

22 
21 
17 
26 

9 
0 .oo 

49 

46 
9 
42 
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Table l2.--Class I1 sample means, s tandard d e v i a t i o n s  (SD), and 
c o e f f i c i e n t s  of v a r i a t i o n  (COV's) (1 = 31, 1986 p r i c e  l e v e l s .  

Income statement 5 (US$) SD (US$) COV (%) 

Revenue 590,136 

Fixed costs 
C a p i t a l  c o s t s  
Annual r e p a i r  
Vessel insurance 
Adminis t ra t ive 
Loan c o s t s  

Operating costs 
Fuel  and o i l  
Bai t  
Hand 1 ing 
P rov i s ions  
Medical 
Supplies 
Gear 
Other 
Crew sha re  
Cap ta in ' s  sha re  
Not enumerated s e p a r a t e l y  
T o t a l  c o s t  be fo re  dep rec i a t ion  
Revenue minus c o s t  
Supplemental d e p r e c i a t i o n  
Total cost 
Net revenue 

101,497 
37,367 
16,541 
24,032 
18,049 
5,509 

262,050 
25,489 
19,932 
4,299 

12,021 
0 

4,894 
16,216 
4,116 

158,236 
16,847 

0 
363,547 
226,589 

5 43 
364,090 
226,047 

Operating Characteristics 

Investment ( $1 373,667 

Tr ips  (No.) 
Catch per  day ( l b )  
T r i p  days (No.) 
Fish ing  days (No.) 

Crew sha re  ( % I  
C r e w  (No.) 
Shared c o s t s  ( $ 1  

4.33 
56 0 
186 
147 

31 .OO 
6.67 

86,966 

Revenue ($ )  590,136 
Product p r i c e  p e r  pound ($1 7.71 
Tota l  ca t ch  (lb) 76,459 
I n f l a t i o n  f a c t o r  1.01 
Fuel  p r i c e  f a c t o r  0.74 
Capi t a l  f a c t o r  0.10 
Depreciat ion f a c t  o r  0.04 

209,132 

39,156 
24,067 
12,203 
6,175 
19,565 
9,541 

88,614 
14,589 
10,802 
4,010 
6,371 

0 
4,824 
2,996 
2,159 

67,992 
1'0,123 

0 
120,784 
113,026 
23,950 

257,450 
101,840 

240,666 

2.31 
244 
54 
45 

3.38 
2.08 

37,771 

209,132 
0.34 

26,763 

35 

39 
6 4  
7 4  
26 

108 
173 

3 4  
57 
54 
93 
53 
NA 
99 
18 
52 
43 
6 0  
NA 
33 
50 

4,413 
7 1  
45 

6 4  

53 
44 
29 
31 

10 
31 
43 

35 
4 

35 
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Table 13.--Class I11 sample means, s tandard  d e v i a t i o n s  (SI)), and 
c o e f f i c i e n t s  of v a r i a t i o n  (COV's) (N = 51, 1986 p r i c e  l e v e l s .  

Income statement ; (us$) (us$) cov( X )  

Revenue 

Fixed c o s t s  
Cap i t a l  c o s t s  
Annual repair  
V e  s se 1 i n  sur  ance 
Adminis t ra t ive 
Loan c o s t s  

Operating costs 
Fuel and o i l  
Bait 
Hand 1 ing 
Pr ov is i o n  s 
Medical 
Supplies 
Ge a t  
Other 
C r e w  sha re  
Capta in ' s  share  
Not enumerated s e p a r a t e l y  

275,240 

134,256 
36,920 
18,421 
29,507 
3,972 

45,436 

165,341 
26,776 
22,7 11 

1,785 
12,286 

541 
2,486 

14,299 
7,600 

74,142 
2,7 16 

0 

T o t a l  cos t  before  dep rec i a t ion  299,597 
Revenue minus cos t  -24,357 
Supplemental dep rec i a t ion  4,148 
T o t a l  cost 303,745 
N e t  revenue -28,505 

Inve 8 tment ( $1 
Trips  (No.) 
Catch per day ( l b )  
T r i p  days (No.) 
F ish ing  days (No.) 

Crew sha re  (%I 
Crew (No.) 
Shared c o s t s  ( $ >  

Revenue ( $ )  
Product p r i c e  ( $ / l b )  
T o t a l  ca t ch  (lb) 
I n f l a t i o n  f a c t o r  
Fuel  p r i c e  f a c t o r  
Cap i t a l  f a c t o r  
Depreciat ion f a c t  o r  

Operat ing Characteristics 

369,200 
5.20 

2 56 
204 
158 

39.5 
5 .OO 

88,483 

275,240 
7.05 

38,790 
1 .oo 
0.92 
0.10 
0.04 

94,46 2 

45,674 

18,029 
8,300 

41,275 

35,788 
9,241 
3,551 
3,991 
3,615 

630 
3,029 
4,450 
9,839 

40,46 2 
6,072 

0 

71,231 
48,678 

5,438 
151,873 

51,684 

9,359 

4,597 

186,217 
2.17 

81 
45 
47 

1.16 
0.71 

21,733 

94,462 
0.50 

12,069 

34  

34 
25 
98 
2 8  

116 
91 

22 
35  
16 

224 
29 

116 
1 2 2  
31 

129 
55 

2 24 
NA 

24 
NA 

131 
50 

-1 81 

50 
42 
32 
22 
30 

3 
14  
25 

34  
7 

31 
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Table 14.--Comparison of annual ized  c h a r a c t e r i s t i c s  
for vessel classes and f l e e t  ( i n  US$), 1986 pr ice  levels.  

F l e e t  Class I Class I1 Class 111 
Income statement  N = 15 N = 5  N = 3  N = 7  

Revenue 459.178 793.772 

Fixed costs 
Capi ta l  c o s t s  
Annual r e p a i r  
Vessel insurance 
Adm i n  i s  t ra t ive 
Loan c o s t s  

Operating costs 
Fuel and o i l  
Bai t  
Hand1 ing  
P r w i s i o n s  
Medica 1 
Supplies  
Gear 
Other 
Crew sha re  
Captain 's  s h a r e  
Not enumerated s e p a r a t e l y  
Tota l  cos t  before  d e p r e c i a t i o n  
Revenue minus c o s t  
Supplemental dep rec i a t ion  
Total cost 
Net revenue 

Investment ( $1 
Trips  (NO.) 
Catch pe r  day ( l b )  
T r ip  days (No.) 
Fish ing  days (No.) 
C r e w  sha re  ( % I  
Crew (No.) 
Shared c o s t s  ($1 
Revenue ($1 
Product p r i c e  ($/lb) 
Tota l  ca tch  (lb) 
Capi ta l  f a c t o r  
Depreciat ion f a c t o r  
Traps hauled per  day 

188.647 341,216 
65.242 121  . 618 
31,232 57,982 
45 , 677 81.302 

8,831 10,102 
37,666 70,212 

275.549 
40,972 
31.021 
27,726 
16,113 

512 
3,592 

18,529 
5,189 

118.906 
11,616 

1,373 
464,196 
-5.019 

0 
464.196 
-5,019 

505 . 143 
72,543 
52,828 
79,177 
25,024 

83 8 

27 . 995 
3.199 

210,636 
24,248 

4,118 
846.3 5 8 
-52.586 

0 
846.350 
-52 . 586 

4,537 

Operating Characteristics 

652,420 
4.67 

351 
208 
161 
38 

6 
143 , 654 
459,178 

7.50 
59.991 

0.10 
0.04 

6 13 

1.216.179 
4.00 

513 
2 47 
199 

40 
8 

266,141 
793,772 

7 .78  
102,027 

0.10 
0.04 

86 1 

475 . 139 

117.562 
37,367 
16,541 
24,032 
18,049 
21.573 

221.914 
26,262 
20.47 4 

3.500 
12.385 

0 
5,043 

16.657 
4.240 

120.428 
12.925 

0 
339,476 
135 , 663 

0 
339.476 
135 663 

3 73 , 6 67 
5.00 
3 97 
192 
151 
31 

7 
88,561 

475 , 139 
7.92 

59,992 
0.10 
0.04 

658 

213.341 

110.135 
36,920 
18,421 
29,507 
3,972 

21.3 15 

134.540 
24.726 
19.964 

1,358 
11.345 

5 00 
2.295 

12,569 
7.018 

52,732 
2,033 

0 
244.675 
-31,334 

0 
244,675 
-31.334 

369,200 
5.00 

2 17 
188 
138 
39 
5 

79,775 
213,341 

7.12 
29,964 

0.10 
0.04 

41 7 

[Page co r rec t ed  6/30/88. SGPI 
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Table 15.--Percentage, by v e s s e l  c l a s s ,  of t o t a l  c o s t s  ( i n  US$). 

Class I Class 11 Class I11 

Revenue 

F ixed  c o s t s  

Cap i t a l  c o s t s  
Annual r e p a i r  
Ve s s e  1 insurance 
Adminis t ra t ive  
Loan c o s t s  

Operating c o s t s  

Fuel and o i l  
Bait  
Hand 1 ing 
Provis ions  
Medical 
Supp 1 i e  s 
Gear 
Other 
C r e w  sha re  
Capta in ' s  share  
Not enumerated s e p a r a t e l y  

Tota l  c o s t  before  dep rec i a t ion  
Revenue minus cost  
Supplemental dep rec i a t ion  

T o t a l  cost 
Net revenue 

93.79% 

40 -32 

14.37 
6.85 
9.61 
1.19 
8.30 

59-69 

8.57 
6.24 
9.36 
2.96 
0.10 
0.54 
3.31 
0.38 

24.89 
2.86 
0.49 

100 .oo 
-6.21 

0 .oo 
100 .oo 
-6 -21 

139 -97% 

34.63 

11.01 
4.87 
7.08 
5.32 
6.36 

65.38 

7.74 
6.03 
1.03 
3.65 
0 .oo 
1.49 
4.91 
1.25 

35.48 
3.81 
0 .oo 

100 .oo 
39.97 

0 .oo 
100 -00 
39.97 

87 -19% 

45 -01 

15.09 
7.53 

12.06 
1.62 
8.71 

54 -98 

10.11 
8.16 
0.55 
4.64 
0.20 
0.94 
5.14 
2.87 

21.55 
0.83 
0 .oo 

100 .oo 
-12.81 

0 .oo 
100 -00 
-1 2.81 
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Table 16 .--Cost, by v e s s e l  c l a s s ,  p e r  f i s h i n g  
day ( i n  US$), 1986 p r i c e  l e v e l s .  

C l a s s  I Class I1 Class  111 

Revenue $3,989 

Fixed costs 1,715 

C a p i t a l  c o s t s  
Annual repair  
Ve s s e 1 i n  su r  ance 
Adm i n i  s t r a t  i v e  
Loan c o s t s  

611  
291 
409 

51 
3 53 

Operating costs 2,538 

Fuel and o i l  
Bai t  
Hand 1 ing  
P r  ov is i o n s  
Medical 
Supplies 
Gear 
Other 
Crew sha re  
Cap ta in ' s  sha re  
Not enumerated s e p a r a t e l y  

To ta l  cos t  be fo re  d e p r e c i a t i o n  
Revenue minus c o s t  
Supplemental d e p r e c i a t i o n  

Total cost  
Net revenue 

365 
26 5 
398 
126 

4 
23 

141 
16 

1,058 
122 

21 

4,253 
-264 

0 

4,253 
-26 4 

$3,147 

779 

2 47 
110 
159 
120 
143 

1,470 

174 
136 

23 
82  

0 
33 

110 
2 8  

7 98  
86 
0 

2,248 
899 

0 

2,248 
89 9 

$1,541 

7 96 

267 
133 
213 

29 
154 

97 2 

179 
144 

10 
82 
4 

17 
91 
51 

381 
15 
0 

1,768 
-227 

0 

1,768 
-227 
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Table  17.--Cost, by v e s s e l  c l a s s ,  per  pound 
of product ( i n  US$), 1986 p r i c e  l e v e l s .  

C la s s  I Clas s  I1 Class  111 

Revenue $7 -78 

Fixed costs $3 -34 

C a p i t a l  c o s t s  
Annual r e p a i r  
Vessel i n  sur  ance 
Admini s t r a t iv  e 
Loan c o s t s  

1.19 
0.57 
0.80 
0.10 
0.69 

Operating costs 4.95 

Fuel  and o i l  
Bai t  
Handling 
P r  ov i s  i o n s  
Medical 
Suppl ies  
Gear 
Other 
C r e w  sha re  
Cap ta in ' s  sha re  
Not enumerated s e p a r a t e l y  

0.71 
0.52 
0.78 
0.25 
0.01 
0.04 
0.27 
0.03 
2.06 
0.24 
0.04 

T o t a l  c o s t  be fo re  d e p r e c i a t i o n  8.30 
Revenue minus c o s t  -0.52 
Supplemental d e p r e c i a t i o n  0 .oo 
Total cost 
N e t  revenue 

8.30 
-0 -52 

$7.92 

$1 -96 

0.62 
0.28 
0.40 
0.30 
0.36 

3 -70 

0.44 
0.34 
0.06 
0.21 
0 .oo 
0.08 
0.28 
0.07 
2.01 
0.22 
0 .oo 
5.66 
2.26 
0 .oo 
5 -66 
2 -26 

$7 -12 

$3 -68 

1.23 
0.61 
0.98 
0.13 
0.71 

4-49 

0.83 
0.67 
0.05 
0.38 
0.02 
0.08 
0.42 
0.23 
1.76 
0.07 
0 .oo 
8.17 
-1.05 
0 .oo 

8.17 
-1 .os 
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A methodological problem a r o s e  with our e s t i m a t i o n  of f i x e d  c o s t s .  An 
a n a l y s i s  by C r u t c h f i e l d  (19867) f o r  f ixed  c o s t s  i n  comparable west coas t  
f i s h i n g  v e s s e l s  s t r e s s e d  t h e  importance of g e t t i n g  4 t o  5 y r  of r e p a i r  and 
maintenance cos t  d a t a  t o  smooth ou t  t h e  "bulges" i n  v e s s e l  r e p a i r  schedules .  
Our study had two types  of "bulges." F i r s t ,  v e s s e l s  f r e q u e n t l y  incu r red  
s t a r t - u p  investment c o s t s  f o r  e n t e r i n g  the  f i s h e r y .  These c o s t s  included 
r e t o o l i n g  deck space and improving r e f r i g e r a t i o n .  I f  t hese  c o s t s  were 
accountable ,  t hey  were included i n  t h e  investment va lue  of t h e  v e s s e l  and 
not  i n  annual ized f i x e d  c o s t s .  
out  b i e n n i a l l y .  However, many of t h e  Class I1 and C las s  I11 v e s s e l s  had not 
hauled out  during t h e  s tudy p e r i o d ,  so t h e s e  c o s t s  were est imated.  

Second, many of t h e  Class I v e s s e l s  hauled 

C a p i t a l  c o s t s  are a n  approximation f o r  t h e  economic o p p o r t u n i t y  c o s t  
of c a p i t a l ,  i .e . ,  t h e  income from t h e  best  a l t e r n a t i v e  use f o r  t h e  funds 
inves t ed  i n  t h e  v e s s e l .  From an account ing p e r s p e c t i v e ,  account ing c o s t s  
might be viewed a s  equ iva len t  t o  d e p r e c i a t i o n ,  bu t  d e p r e c i a t i o n  a s  an  
economic c o s t  category i s  h o p e l e s s l y  confounded by t a x  law formulas.  We 
c a l c u l a t e d  c a p i t a l  c o s t s  a t  c u r r e n t  market i n t e r e s t  r a t e s  on t o t a l  funds 
invested i n  t h e  v e s s e l .  

Loan c o s t s  r e p r e s e n t  only t h e  i n t e r e s t  paid t o  f inance  t h e  v e s s e l  and 
v e s s e l  o p e r a t i o n s .  From some economic p e r s p e c t i v e s ,  loan c o s t s  should be 
excluded from t h i s  a n a l y s i s  because f inanc ing  i s  a m a t t e r  of cho ice  f o r  
i n d i v i d u a l  owners. However, t o  ma in ta in  t h e  r e a l i s m  of t h e  r e s u l t s ,  w e  
included loan c o s t s .  They a r e  "normalized" f o r  a l l  v e s s e l s  t o  l i m i t  t h e  
impact of d i f f e r e n t  f i nanc ing  mechanisms. 

Labor, i n  most i n d u s t r i e s ,  a l s o  i s  viewed by economists as an oppor- 
t u n i t y  c o s t ,  and s e v e r a l  economists use average manufacturing wage r a t e s  i n  
f i s h e r y  s t u d i e s .  
commercial f i s h i n g  as an occupat ion.  Therefore,  l a b o r  c o s t s  are  c a l c u l a t e d  
from sha res  and inco rpora t ed  i n t o  t h e  a n a l y s i s  a s  a r a t e  based on n e t  oper- 
a t i n g  revenue. The sha re  system a l l o c a t e s  p a r t  of t h e  r i s k s ,  c o s t s ,  and 
b e n e f i t s  from o p e r a t i n g  a f i s h i n g  v e s s e l  among owners, management, and 
l a b o r ,  bu t  t h i s ,  t o o ,  i s  an  a s p e c t  of commercial f i s h i n g  t h a t  s e t s  i t  a p a r t  
from normal bus iness  o p e r a t i o n s .  Labor c o s t s  i nc lude  both t h e  c rew ' s  sha re  
and t h e  c a p t a i n ' s  sha re .  The c a p t a i n ' s  s h a r e  i s  i n  a d d i t i o n  t o  h i s  labor  
s h a r e  and r e p r e s e n t s  t h e  c a p t a i n ' s  supplemental r o l e  as  management. 

However, we a r e  convinced t h a t  t h e r e  i s  no equ iva len t  t o  

Typical i n d i v i d u a l  crew member sha res  are 2-7% each,  depending on an 
Skipper sha res  i n d i v i d u a l ' s  experience and t h e  t o t a l  number i n  t h e  crew. 

range from 10 t o  17% and inc lude  "crew sha res . "  
f l e e t  i s  owner-operated wh i l e  h a l f  u ses  h i r e d  c a p t a i n s .  

Approximately h a l f  t h e  

7Cru tch f i e ld ,  J. A. 1986. P a c i f i c  coas t  t r a w l  v e s s e l s :  Deprec ia t ion ,  
maintenance c o s t s ,  and c a p i t a l  v a l u e s .  
Nat l .  Mar. Fish.  S e n . ,  NOAA, La J o l l a ,  CA 92038. Southwest F i sh .  Cent. 
Admin. Rep. LJ-86-03C, 62 p. 

Southwest F i sh .  Cent, La  J o l l a  Lab., 
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F i n a l l y ,  w e  c a l c u l a t e d  "supplemental d e p r e c i a t i o n "  t o  account f o r  t h e  
phys ica l  d e t e r i o r a t i o n  of t h e  v e s s e l s .  It i s  c a l c u l a t e d  a s  t h e  p o s i t i v e  
d i f f e r e n c e  between 10% of t h e  v a l u e  of t h e  v e s s e l  and t h e  a c t u a l  amount 
spent  annual ly  on r e p a i r s .  The l a t t e r  r e p r e s e n t s  t h e  d i r e c t  cos t  of 
r e s i s t i n g  t h e  f o r c e s  of na tu re .  

Cost-Earnings Results 

The b a s i c  r e s u l t s  from t h e  cost-earnings a n a l y s i s  which c a l c u l a t e s  cos t  
per u n i t  a r e  obvious from Table 14 and Tables 15-17. The Class I1 v e s s e l s  
have t h e  h ighes t  l e v e l  of t o t a l  p r o f i t a b i l i t y  and p r o f i t a b i l i t y  p e r  u n i t  
(Fig.  10 ) .  The Class I v e s s e l s  e s s e n t i a l l y  break even o v e r a l l ,  w i th  a -4% 
ra te  of r e t u r n  on investment ( n e t  rwenue/ inves tment  v a l u e ) .  Class I1 
v e s s e l s  make a 36% rate  of r e t u r n  on investment,  whereas Class  111 v e s s e l s  
l o se  -8.5%. 

The Class  I and Class  I1 v e s s e l s  ope ra t e  almost e q u a l l y  on o p e r a t i o n s ,  
be fo re  l abor  c o s t s .  The l a r g e r  v e s s e l s  make $290,000 on o p e r a t i o n s ,  and t h e  
smaller  Class  I1 v e s s e l s  ea rn  $253,000 on o p e r a t i o n s .  
s t a n t i a l l y  higher  f i x e d  c o s t s ,  t h e  Class  I v e s s e l s  a r e  faced wi th  substan- 
t i a l  cash flow problems. The Class I11 v e s s e l s ,  w i th  e s sen t i aL ly  t h e  same 
f i x e d  c o s t s  as Class  I1 v e s s e l s ,  make only $79,000 on ope ra t ions .  The 
sha res  of f i x e d ,  ope ra t ing ,  and l a b o r  c o s t s  are shown i n  Figure 11. 

However, w i t h  sub- 

Many of t h e  v e s s e l  owners and sk ippe r s  s t a t e d  t h a t  t h e  r e p a i r  and main- 
tenance c o s t s  f o r  l o b s t e r  f i s h i n g  i n  t h e  NWHI were s u b s t a n t i a l l y  higher  than 
they incurred i n  t h e  P a c i f i c  Northwest. P a r t  of  t h i s  d i f f e r e n c e  i s  a t t r i b u t -  
a b l e  t o  higher  p r i c e s  i n  Hawaii, bu t  most of i t  i s  due t o  t h e  e x t r a o r d i n a r y  
l e v e l  of p reven t ive  maintenance undertaken by t h e s e  v e s s e l s  i n  o r d e r  t o  
o p e r a t e  up t o  1,500 nmi from Honolulu. 
Figure 1 2 .  

Fixed c o s t s  by c l a s s  a r e  shown i n  

We ad jus t ed  C r u t c h f i e l d ' s  ( s e e  foo tno te  7 )  f i g u r e s  on west coas t  
t r a w l e r s  f o r  i n f l a t i o n  and compared h i s  f i n d i n g s  t o  our r e s u l t s .  
l o b s t e r  v e s s e l s  a r e  roughly comparable t o  90-ft t r a w l e r s .  
r e p a i r  and maintenance c o s t s  were $46,000, compared t o  $58,000 f o r  Class I 
NWHI l o b s t e r  v e s s e l s .  Class I1 and 111 NWHI l o b s t e r  v e s s e l s  were judged t o  
be comparable t o  70- t o  79-ft trawlers.  
Class  I1 and Class I11 c o s t s  averaged $17,500. 
tenance c o s t s  of t h e s e  two c l a s s e s  a r e  not e a s i l y  explained.  

Class I 
The t r a w l e r  

Trawler c o s t s  were $21,000, and 
The lower r e p a i r  and main- 

Some of t h e  d i f f e r e n c e s  i n  o p e r a t i o n s  a r e  borne by t h e  crew. The Class 
I and I1 crew members and c a p t a i n  make s i m i l a r  d a i l y  incomes ($147.50/d f o r  
Class  I and- $132.50/d f o r  Class 111,  but t h e  C las s  I v e s s e l s  have a l a r g e r  
crew and f i s h  more days. Average annual income p e r  crew member i s  $26,000 
f o r  Class I crews, $18,000 f o r  Class I1 crews, and $10,500 f o r  C l a s s  111 
crews. Thus, labor  c o s t s  are s u b s t a n t i a l l y  higher  f o r  Class  I v e s s e l s .  
The Class I11 crew members and c a p t a i n s  r e c e i v e  a sma l l e r  income p r i m a r i l y  
because C las s  I11 v e s s e l s  gene ra t e  lower revenues.  
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Net Revenue per  Vessel 
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Figure 10.--Economic returns per vessel, by class.  1986. 
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Average Annual Cost Share per Vessel 
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Figure ll.--Major c o s t  categories  by class, 1986. 
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Fleet average annual operating costs 

Operating Costs (less Labor Costs) 

$1,500 -. 

$1,200 - 

$900 - 

$600 - 

$300 - 

Per Day Fishing 

$0 
I I1 Ill  FLEET 

F igure  12.--Fixed c o s t s  by c l a s s ,  1986. 
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Operating comparisons between v e s s e l s  a r e  more c l e a r l y  r evea led  i n  
Tables  15-17. Operating c o s t s  p e r  day f i s h i n g  ( exc lud ing  crew and c a p t a i n ' s  
s h a r e ' s )  a r e  more than  double f o r  Class  I v e s s e l s  ($1,358) compared t o  Class 
I1 ($586) and Class  I11 ($576) v e s s e l s  (F ig .  13). A major c o s t  d i f f e r e n t i a l  
i s  handl ing c o s t s ,  which a r e  almost $400 f o r  C las s  I v e s s e l s  but n e g l i g i b l e  
for Class  I1 and Class  11 v e s s e l s .  Handling c o s t s  a re  a l l  t hose  c o s t s  
i ncu r red  by t h e  v e s s e l  a f t e r  l and ing  t h e  product i n  Honolulu. They include 
d e l i v e r y  and r e n t a l  of r e f r i g e r a t e d  c o n t a i n e r s ;  c o l d  s t o r a g e  f e e s ;  shipping 
c o s t s  i nc lud ing  in su rance ,  s o r t i n g ,  weighing, and repackaging of f r o z e n  
t a i l s ;  brokerage f e e s ;  and o t h e r  commissions, a long  wi th  marketing c o s t s .  
However, t h e  s i m i l a r i t y  between b a s i c  o p e r a t i n g  c o s t s  f o r  Class  11 and 
Class I11 v e s s e l s  i s  c l e a r l y  shown i n  Table 14. 

On a cos t  pe r  pound b a s i s ,  which a d j u s t s  c o s t s  t o  t h e  performance of 
t h e  v e s s e l ,  Class  I1 v e s s e l s  have s u b s t a n t i a l l y  lower ope ra t ing  c o s t s ,  
d e s p i t e  equ iva len t  l abor  c o s t s  ( F i g .  14 ) .  They a r e  more e f f i c i e n t  t o  run  
r e l a t i v e  t o  t h e i r  ca t ch  ( f u e l  c o s t s  a r e  $0.44/lb of product f o r  C l a s s  I1 
compared t o  $0.71 f o r  C las s  I and $0.83 for Class 1111, and they a r e  bas i -  
c a l l y  more e f f i c i e n t  from every s t andpo in t  considered.  C r e w  members make 
e s s e n t i a l l y  t h e  same per  pound on Class I and Class I1 v e s s e l s ,  but  12% 
l e s s  on Class 111 v e s s e l s .  C la s s  I1 v e s s e l s  a l s o  r e c e i v e  t h e  h i g h e s t  
average p r i c e  pe r  pound because of t h e i r  c o n c e n t r a t i o n  on spiny l o b s t e r s .  

The e x t r a p o l a t i o n  of t hese  c o s t  and r e t u r n  v a l u e s  a c r o s s  t h e  f l e e t ,  a s  
i t  operated i n  1986, i s  shown i n  Table 18. The number of v e s s e l s ,  covered 
i n  t h i s  a n a l y s i s ,  d i f f e r s  from o t h e r  annual t a b l e s  because of our r equ i r e -  
ment t h a t  v e s s e l s  be ca t egor i zed  Class I, 11, o r  111. Not a l l  v e s s e l s  f i s h e d  
a f u l l  season, and t h i s  i s  taken i n t o  account i n  e s t i m a t i n g  f l e e t w i d e  income 
by e x t r a p o l a t i n g  based on t h e  number of t r i p s  a c t u a l l y  taken i n  1986. 

The t o p  h a l f  of Table 18 reproduces information from t h e  f i n a n c i a l  
o p e r a t i n g  s ta tements .  The bottom h a l f  of Table 18 and Figure 1 5  provide 
f l e e t w i d e  and classwide e s t i m a t e s  of t o t a l  revenue, t o t a l  ca t ch ,  n e t  
revenue, labor  income, and t o t a l  income. To ta l  c a l c u l a t e d  revenue i s  10% 
l e s s  t han  t h a t  a c t u a l l y  recorded by t h e  f l e e t  i n  1986: Accounting f o r  t h r e e  
t r i p s  n o t  a t t r i b u t e d  by c l a s s ,  t h e  d i f f e r e n c e  i s  on ly  4%. S i m i l a r l y ,  t o t a l  
" ca l cu la t ed"  c a t c h  i s  only 5% less  than  t h a t  a c t u a l l y  recorded by t h e  f l e e t .  

A l l  of t h e  a c t u a l  n e t  revenue generated by t h e  NWHI l o b s t e r  f l e e t  i n  
1986 came from Class I1 v e s s e l s .  Fleetwide n e t  revenue was $127,000 on 
revenues of $5,500,000. However, f leetwide l abor  income was $1,600,000, 
r e p r e s e n t i n g  employment of approximately 103 crew members and c a p t a i n s .  
T o t a l  income ( p r o f i t  and l abor  combined) was $1.7 m i l l i o n .  Class I ves- 
sels produced 41% of va lue  added (flee.twide t o t a l  income), Class  I1 ves- 
s e l s  c o n t r i b u t e d  53%, and C las s  I11 v e s s e l s  c o n t r i b u t e d  6%. 

Cost-Earnings Sensitivity Analysis 

The n e t  economic performance of t h e s e  v e s s e l s  i s  dependent on t h e  
weight economic i n p u t s  p l ay  i n  v e s s e l  ope ra t ions .  This  s e c t i o n  t e s t s  
a number of the  key o p e r a t i o n a l  v a r i a b l e s  as  w e l l  a s  some of t h e  b a s i c  
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methodological assumptions. 
Tables 19 and 20 a s  a response of n e t  r e t u r n s  t o  t h e  change i n  c o s t s  o r  
ope ra t ions .  
ing the  c a p i t a l  c o s t  f a c t o r  from 10 t o  8%,  changing t h e  supplemental  
d e p r e c i a t i o n  f a c t o r  from o n e - f i f t e e n t h  t o  one-eighth, i n c r e a s i n g  o v e r a l l  
ope ra t ing  c o s t s  by l o % ,  and dec reas ing  f u e l  c o s t s  by 10%. 
include i n c r e a s i n g  and decreasing t r i p s  per  year by one t r i p ,  i n c r e a s i n g  
t h e  number of days p e r  t r i p  by 10% (implying g r e a t e r  s ea rch  t i m e ) ,  
i nc reas ing  and dec reas ing  t h e  c a t c h  per  u n i t  e f f o r t  by 20%, a d j u s t i n g  
p r i c e s ,  and a d j u s t i n g  t h e  c o s t s  and ope ra t ions  t o  mid-1987 l e v e l s .  

The r e s u l t s  are presented by c l a s s  i n  

Table 19  tests inc lude  i n c r e a s i n g  f i x e d  c o s t s  by l o % ,  chang- 

Table 20 tes ts  

The mid-1987 adjustment i nc ludes  an average p r i c e  of $11.66 f o r  
landed product (combined s p e c i e s ) ,  zero handl ing c o s t s ,  and c a t c h  r a t e s  
reduced t o  0.33 l b  p e r  t r a p  hauled ( t h e s e  averages assume a 1986 mix of 
spiny and s l i p p e r  l o b s t e r s ,  a l though t h e  f l e e t  a s  a whole was t a r g e t i n g  
l e s s  on s l i p p e r  l o b s t e r s  i n  1987).  
t h e  r educ t ion  i n  handl ing c o s t s  reduces o p e r a t i n g  c o s t s  by 16% f o r  Class  
I v e s s e l s ,  but n e g l i g i b l e  amounts f o r  Class I1 and Class 111 v e s s e l s .  
The catch r a t e  d e c l i n e  i s  approximately 33%. 

The average p r i c e  i n c r e a s e  i s  51%; 
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Table 18.--Class, l a b o r ,  and income of t h e  l o b s t e r  f l e e t  i n  t h e  
Northwestern Hawaiian I s l a n d s ,  1985-86 ( i n  US$). 

Class 
F l e e t  

Ind iv idua l  v e s s e l  I I1 111 aver  age 

To ta l  revenue $793,772 
To ta l  catch ( l b )  102,027 
Average p r i c e  $ 7 .78  

475,139 
59,992 

7.92 

213,341 
29,964 

7.12 

451,933 
59,226 

7.63 

N e t  revenue 
Labor income 

$-52,5 86 
$234,884 

135,663 
133,353 

-31,334 
54,765 

-14,385 
128,419 

To ta l  income $182,298 

Vessels i n  f l e e t  (No.) 5 .OO 
F l e e t  t r i p s  (No.) 19 

269,016 

3 .oo 
10 

23,431 

7 .oo 
28 

114,034 

15.05 
57 

C las s  
~ ~~~~~~~~ 

F l e e t  income I I1 I I1 F l e e t  t o t a l  
- - 

Tota l  revenue $3,770,417 950,27 8 1 ,'493,387 6,214,082 
To ta l  ca t ch  ( l b )  484,628 119,984 209,748 814,360 

Net revenue 
Labor income 

$ -249,784 271,326 -219,338 -197 ,796 
$1,115,699 266,706 383,3 55 1,567,965 

To ta l  income $ 865,916 538,032 164,017 1,567,965 
* -  

It i s  apparent  t h a t  cos t  and o p e r a t i o n a l  i t e m s  a f f e c t  classes d i f f e r -  
e n t l y .  Class I v e s s e l s  w i th  high f i x e d  c o s t s  r e c e i v e  s u b s t a n t i a l  swings 
i n  n e t  revenue from changes i n  in su rance  o r  r e p a i r  c o s t s  o r  from changes 
i n  c a p i t a l  c o s t s .  
a t i o n  schedules.  I n t e r e s t i n g l y ,  changes i n  o p e r a t i n g  c o s t s  have on ly  a 
marginal impact on n e t  revenue, l a r g e l y  because t h e  g a i n  i s  sha red  with 
t h e  crew and because f i x e d  c o s t s  c a r r y  such a burden f o r  Class I and Class  
I11 v e s s e l s .  

Class  I11 v e s s e l s  can p r o f i t  f rom more l i b e r a l  depreci-  

In  terms of o p e r a t i o n s ,  squeezing i n  another  t r i p  would have a 
s u b s t a n t i a l  impact on Class I and Class I11 v e s s e l s .  
v e s s e l s  were a l r e a d y  a t  sea 247 d / y r  (an a d d i t i o n a l  t r i p  would b r i n g  t h i s  
t o  309 a>.  
change cond i t ions  on which crews could be obtained.  C las s  I11 v e s s e l s  

However, Class I 

This a d d i t i o n  would c u t  i n t o  maintenance t ime and might 
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Table  19 . - -Sens i t iv i ty  a n a l y s i s  of c o s t  f a c t o r s .  
- 

Percentage change i n  n e t  revenue 

Cost itema Class I C l a s s  I1 Clas s  I11 

C a p i t a l  f a c t o r  (8%) +48 +6 +27 

Y 

Fixed c o s t s  (+ lo%)  -7 0 -9 -40 

Deprec ia t ion  (12.5%) -185 -22 -101 
Tota l  ope ra t ing  c o s t s  (+ lo%)  -21 -4 -17 
Fuel c o s t s  (-10%) +9 +1 +5 

%age of aurnmt specified for each input variable i n  
the f i r s t  coluon. 

Table  20.--Sensi t ivi ty  a n a l y s i s  of ope ra t ing  c h a r a c t e r i s t i c s .  

Percentage change i n  n e t  revenue 

Operating itema Class  I C las s  I1 Class I11 

T r i p s  (+1) +118 
T r i p s  (-1) -1 28 
Days a t  sea (+ lo%)  -21 
Catch per  t r a p  (+20%) +132 
Catch per  t r a p  (-20%) -145 
P r i ce  (+ lo%)  +6 9 
Mid-1987 cond i t ions  +97 

+37 
-3 7 

-4 
+45 
-45 
+23 

+4 

+59 
-70 
-17 
+93 

-1 04 
+11 

+6 

h e  of tannrnt specified for each variable in f i r s t  colunm. 

have more l a t i t u d e  f o r  i nc reas ing  ope ra t ions ,  w i t h  an a d d i t i o n a l  t r i p  
br inging  t h e i r  t ime a t  sea up t o  226 d. Given t h e  weather cond i t ions  
during t h e  e a r l y  months of t h e  y e a r ,  t h i s  a d d i t i o n  may be precluded a s  
wel l .  Reducing t h e  number of t r i p s  per  year (such a s  might be suggested 
through a t r i p  l i m i t )  would reduce  ne t  revenue by 83% on average. 
n a l  decreases  o r  i nc reases  i n  days  a t  sea would have a smal le r  impact on 
ne t  revenue. 

Margi- 

Catch ra te  and p r i c e  e f f e c t s  a r e  p a r a l l e l  because they a f f e c t  revenue 
equal ly .  
o f f s e t t i n g .  
i nd ica t ed  by t h e  51% inc rease  i n  p r i c e ,  t h a t  buyers  a l s o  absorbed handl ing 
cos t s .  Assuming t h a t  t h i s  would a l s o  be t r u e  f o r  t h e  C las s  I v e s s e l s  
which paid h igh  handl ing f e e s  i n  t h e  p a s t ,  t h e i r  n e t  revenue s i t u a t i o n  

The mid-1987 p r i c e  and ca t ch  r a t e  e f f e c t s  a r e  approximately 
However, i n  1987 t h e  demand f o r  l o b s t e r  was so s t r o n g ,  a s  
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would be 97% b e t t e r  t h i s  yea r ,  b u t  s t i l l  they would be approximately 
breaking even. 

CORCLUSIOLPS 

This a n a l y s i s  was conducted t o  provide a c u r r e n t  economic p i c t u r e  of 
NWHI l o b s t e r  f i s h i n g  ope ra t ions .  D i f f e rences  a r e  s t r o n g  between c l a s s e s ,  
because of d i f f e r e n c e s  not  only i n  t h e  s i z e  of v e s s e l s  but  a l s o  i n  t h e  
i n t e n s i t y  of t h e i r  operat ion.  It i s  i n t e r e s t i n g  t o  specu la t e  why t h e  
Class  I1 v e s s e l s  do so much b e t t e r  than t h e  Class I11 v e s s e l s ,  t h e i r  
physical  twins. Obviously, t h e  C las s  11 v e s s e l s  f i s h  much h a r d e r ,  as 
determined by t h e  number of t r a p s  f i s h e d  and t h e  number of days f i s h e d .  
However, w e  have no s p e c i f i c  information t o  e x p l a i n  t h i s  r e s u l t .  

The s e n s i t i v i t y  of n e t  revenues t o  r e l a t i v e l y  marginal  changes i n  
ca t ch  r a t e s  underscores t h e  v e s s e l  o p e r a t o r s '  concern over t h e  d i r e c t i o n  
of b i o l o g i c a l  management. C l e a r l y ,  t h e r e  i s  a t r a d e o f f  between c a t c h  
ra tes  and p r i c e s ,  but  t h e  p r i c e s  a r e  determined by people o u t s i d e  t h e  
Hawaii f i s h e r y  and most o f t e n  r e f l e c t  worldwide c o n d i t i o n s .  
f a l l  next yea r ,  w i th  ca t ch  r a t e s  a l s o  depressed,  t h e n  cond i t ions  i n  t h e  
f i s h e r y  w i l l  be extremely poor. 

I f  p r i c e s  

The NWHI l o b s t e r  f i s h i n g  v e s s e l  c a p t a i n s  and owners were extremely 
cooperat ive i n  providing information f o r  t h i s  r e p o r t .  
t o  reproduce t h e i r  information r e l i a b l y  i n  a form t h a t  can be used by t h e  
indus t ry ,  t h e  f i s h e r y  management counc i l ,  and o t h e r s  t o  a s s e s s  c o n d i t i o n s  
i n  t h e  f i s h e r y .  

Our goal  has been 

The success  o r  f a i l u r e  of t h e  l o b s t e r  f i s h e r y  i n  Hawaii probably has 
more t o  do wi th  t h e  i n t a n g i b l e s  of t h e  human element t han  i t  does wi th  
e i t h e r  t h e  b i o l o g i c a l  cond i t ion  of t h e  f i s h e r y  o r  i t s  s t r i c t l y  economic 
f a c t o r s .  For f i s h e r i e s  managers t o  adequately r e f l e c t  t h i s  i n t a n g i b l e  
element r e q u i r e s  f r equen t  i n t e r a c t i o n  wi th  the  people  engaged i n  t h e  
f i s h e r y  a t  t h e  h a r v e s t i n g ,  p rocess ing ,  d i s t r i b u t i n g ,  and supplying s t a g e s .  
This r e p o r t ,  a s  w e l l  as t h e  o t h e r s  i n  t h i s  series,  i s  our a t tempt  t o  
encourage t h a t  i n t e r a c t i o n .  

We wish t o  acknowledge t h e  a s s i s t a n c e  and coope ra t ion  w e  r ece ived  from 
t h e  owners, c a p t a i n s ,  and crew members of t h e  NWHI l o b s t e r  f l e e t .  
support  was ve ry  h e l p f u l .  
a good d e a l  of t h e  computer a n a l y s i s  r equ i r ed  t o  complete t h i s  s tudy.  

The i r  
I n  a d d i t i o n  w e  thank Ann Todoki who p a t i e n t l y  r an  
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